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(54) OLEFINIC POLYMER AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain the subject polymer useful for molding large- 
sized containers, having high melt tension, excellent transparency, 
rigidity and impact resistance by (co)polymerizing an olefin 
comprising ethylene as an essential component in the presence of a 
specific catalyst and irradiating the polymer with radiation. 
CONSTITUTION: An olefin comprising ethylene as an essential 
component is (co)polymerized in the presence of (A) a preliminary 
polymerization catalyst obtained by preliminarily polymerizing an 
olefin and a polyene compound such as 1 ,6-heptadiene with (i) a 
catalytic compound of a transition metal compound and (ii) a 
catalytic component of an organometallic compound containing a 
metal selected from group I to group III of the periodic table in an | 
amount to give 0.01-2,000g of the olefin and the polyene compound 
based on Ig of the component (i) and (B) a catalytic component of | 
an organometallic compound containing a metal selected fi-om group | 
I to group III of the periodic table. Then the prepared polymer is ^ 
irradiated with radiation such as electron rays in the range of 
preferably 0.1-100 Mrad to give the objective polymer. 
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[Efiect(s)] Olefin polymer wWdi possesses hi^ melt tension c 
anbefnoduced. 
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ent wWdi includes metal \^1iidi is diosen fix)mtransitic«i metal 
c»npound catalyst cmponent ,and [B] Periodic Table Group I 
toQoupm, 

Prepolymerization being done olefin and polyene conpound, at 
quantity of theafOTonaitioned [A] transition metal compound 
catalyst conpcnoit pa* gram 0.01 to 2000g, 
prepolymerizati(Mi catalyst which becomes and, 

[m Undo- existing of organometallic cmpound catalyst conpo 
nent A^iiich includes metal being diosen fi-omthe Periodic Table 
Group I to Group HI, polymerization or cqx)lymaization 
doing olefin wWdi designates ethyiaie as theessential 
ingredient, radiation being irradiated by polymer which it 
acquires, theolefin polymer whidi designates that it becomes as 
feature. 

[Qaim 2] [I] [A] fa c»-g3nometallic conpound catalyst compon 
ent which includes metal vAdch is diosen fixxn transition metal 
conpound catalyst conponent,and[B] Periodic Table Qroiq) I 
to Group IE, 

Prepolymerization being done olefin and polyene compound, at 
quantity of theafOTementioned [A] transition metal compound 
cataljst OMxponait pa- gram 0.01 to 2000g, 
prqx)lymQization catalyst which becomes and, 

[m Under existing of organonetallic compound catalyst compo 
nent \^diidi includes mstal being diosai fi-omthe Periodic Tiile 
Group I to Group in, polymerization or copolynaerization 
doing olefin v/here carbon nuiriber designates theolefin of 3 or 
greatCT as essential ingredient, radiation being irradiated by 
thqx)lymer whidi it acquires, olefin pol)mer which designates 
diat it becomes asfeature. 

[Qaim 3] RadiaticMi dose olefin polymer whidi is stated in Qai 
m 1 or 2 \viiidi is a quantityof range of 0.1 to 100 Miad as 
amount of absorbed radiation of aforaimtioned polymo*. 

[aaim4] [I] [A] fa organometallic compound catalyst compcm 
cat which includes metal vAdcti is diosen fimi transition m^ 
conpound catalyst oxnponait ,and [B] Periodic Table Qcaap I 
to Gtoup in, 

Prepolymerization being done olefin and polyene compound, at 
quantity of theaforementioned [A] transition metal compound 
catalyst compment pa* gram 0.01 to 2000g, 
prqx)lymerization catalyst v^cfa becomes and, 

[m Undo- existing ofoiganometallic compound catalyst ocaxpo 
nent wWch includes metal whidi is diosaifitm Periodic Table 
Group I to Group HI, polymerization oopolyn»ization 
doing olefin >^ch designates ethyleneas essential ingredient. 
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Manufecturing method of olefin polymer which designates that 
radiation is irradiatedto polymer whidi is acquired next as 
feature. 

[Qaim 5] [I] [A] In organoniBtallic compound catalyst compcfn 
ent "wbidi includes metal vAddti is diosen fiomtransiticm rnetal 
compound catalyst component ,and jB] Periodic Table Group I 
to Cioup in, 

Prepolymerization being done olefin and polyoie conpound, at 
quantity of theafixGnaitioned [A] transition metal compound 
catalyst competent pa* gram 0.01 to 2000g, 
prqwlymerizatiai catalyst which becOTKS and, 

pi] Under existing of organometallic compound catalyst conpo 
nent which includes m^ wWch is chosenfix)m Periodic Table 
Group I to Group EI, polymeri2ation or copolymaization 
doing olefin vAiecc carbon number designatesthe olefin of 3 or 
greater as essential ingredient, 

Manufecturing method ofolefin polymer which designates that 
radiation is irradiatedto polymer whidi is acquired next as 
feature. 

[Qaim 6] Radiaticxi dose manu&cturing method ofolefin poly 
mer wliich is stated in aaim4 or 5 >^ch isa quantity of range 
of 0.1 to 100 Mrad as anx>unt of absoited radiation of 
aforementioiedpolymer. 



[000 1] 



[0002] 

^^-os^s^^ii. mm\z^*ii>tmz^ wit. ss 



[0003] tC5T?C:(DJ:33S::*-l^:7-f 
. -teWl::>;UhT>i/a:/ (5§iai?6*i. MT) Am> 



[Description of the hvmtion] 
[0001] 

[Technological field of invention] This invention has hi^ melt 
taision, large ^pe contain^-, it is something regarding 
theolefin polymer and its kind of manufecturing m^od which 
can form with blow molding method and the vacuum forming 
method etc. 

[0002] 

[Technological background of invention] Olefin polynxr wWch 
is rqjresented in hi^ density poly^ylene , linear low doisity 
polyethylene and polyprop^ene etc, as it is superior in 
transparency, because it is supaiOT in the stiflSiess and inpact 
strength or other mechanical strength, fomis in film etcfixm 
until recently, bythe injection nwldingm^od and extrusion 
molding method etc. 

[0003] By way as for this kind of olefin polyma*, because gqner 
ally meh tension (melttaision and MT)islow,itfi3mBin 
large type contains (Such as bottle) with for example blow 
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molding, it was difficult tofonn in inner liner etc of household 
^hance product with vacuum foimng. This w^ because 
there is restriction in regard to formation, it isdedded that also 
molded article which it can produce is limited, variouspossesses 
charactCTistic \vdiich is supoia- of feet that qjpUcation islimited 
in spite is present state. 

[0004] h addition with inflation molding method polyprop>4en 
e etc whai framing in film,because melt tension is low, 
drawdown occurs, there was a or other problem w^iei^e 
molding coidition is limited. Because of this hi^ pessure low 
density poly^>daie etc was combined to polyptjpjdene 
regarding theconvaitiwial inflation molding, stabilization of 
bubble at time of inflation molding was assuredby raising melt 
tension. But with this kind of method, there v/as a thing whidi 
causes tiiedecrease of film sttengtti and transparency. 

[0005]'IhCTefQreifpol>prop>dene and linear low daisity poly 
eth>dene or otha- olefin polymer whidi possess hi^ melt 
tensionqpear, large type craitainer (Sudi as bottle) because it 
beccttnes possible, to become possiblcto fism, to feim in 
additioi household ^liance product and inner liner etc of 
fiir example refiigeratcrwith vacuum fommg method 
aj^lication of olefin polymer fiirthomcrc readies pointwiiere 
It is ejqpanded depending uprai blow molding method making use 
of thisolefin polymer, h additicm making use of this wiien it 
fimns in film with thdnflation molding method, as stabili2ation 
of bubble can be assured, to raise the molding speed it is possible 
olefin polymer wdiidi possesses hi^ melt tension. 

[0006] Because of this polypropylene , hi^ density polyethjie 
ne OT linear low density polyeth^ene or otiier olefin polymw 
v»4iidi possess thdii^ melt tension q^jearance is desired. 

[0007] These inventcMS, in order that as description above you 
answer to request,researched with feet that olefin polymer 
which possesses hi^ melt tensionis obtained as object As a 
result, in catalyst for olefin polymaization wliich consists of 
transiticm metal compound catalyst conponentand 
organometallic corrpound catalyst component, olefin and 
polyene conpound being done, p-qjolynraizatioi 
undo-existing of prepolymerizatiai catalyst and organometallic 
conpound catalyst craiponent wWch become, polymerization 
OT copolymerization doing theolefinwliich designates ethylene 
OT carbcm nuniw 3 to 20 otolefin as essaitial ingredient, 
olefin polymerwdiidi is acquired, discovered feet that it 
possesses hi^imelttensioi. FurthemMereseardi was repeated 
on basis of this knowledge theplace, Afijrementioned way under 
of prepolymerization catalyst and OTgananetallic CCTipound 
catalyst componait existing of the^jdoie ot polymerizatiOT 
OT copolymHization ddng carbcm number 3 to 20 otolefin 
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certain amount it irradiates radiaticMito polymer vAnch is 
acquired when. Furthermore olefin polymer whidi possesses 
hi^ melt tension was acquired,this kind of olefin polymer, as it 
is superior in moldability at tirre of the inflation molding, largp 
type container etc discovering feet that etc it can form withthe 
blow molding method and vacuum fijiming method etc, this 
inventiOT reached to conpletion. 

[0008] 



[0009] 

[Objective of invention] As for this inventim, as description ab 
ove considering to status, beingsomething whidi you can do, it 
designates that it offers olefin polymer andits manufecturing 
method whidi possess hi^ melt taision as objective. 

[0010] 

[Summary of invention] As for olefin polymer whidi relates to 
this invoitim, 

[0 [A] In organometallic compound catalyst conponent whidi 
includes metal which is chosoi firm transitim metal ccwnpound 
catalyst conponent ,and [B] Periodic Table Group I to Group 
HI, at quantity of aforementioned [A] transitim metal 
conpound catalyst oMiponent per gram 0.0 1 to 2000g, the 
prqx)lymerization being done olefin and polyoie compound, 
prepolynmzation catalyst which becomes and, 

[m Undo- existing of organometallic compound catalyst compo 
nent which includes metal wWch is chosenfiom Paiodic Table 
Group I to Group HI, polymerization or cqpolymerization 
doing olefin >^ch designates a-olefinof ethylene or carbon 
numbo" 3 or greater as essoitial ingredient, radiation being 
irradiated bythe polymer which is acquired, it designates that it 
becomes as feature. 

[001 1] As for manufecturing n^thod of olefin polymer wiiich r 
elates to this invaition, 

[1] [A] h organometallic compound catalyst component which 
includes metal which is diosen fixxn transition n^tal compound 
catalyst conponent ,and [B] Paiodic Table Group I to Qroap 
in, at quantity of aforementioned [A] transition metal 
conpound catalyst conponent per gram 0.0 1 to 2000g, the 
prqx)lymerization being done olefin and polyene conpound, 
prqx)lymEri2ation catalyst whidi becomes and. 
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[m Ltader existing of organometallic cxxipound catalyst caipo 
nait A\Wch includes n«al wdiich is chosenfiom Periodic Table 
Group I to Group m, polymaizatiai or copolyineri2ation 
doing olefin which designates ctolefinof ethjdene or carboi 
number 3 or greater as essential ingredient, it designates that 
itirradiates radiation to polymer v/td<ii it acquires next as 
feature. 

[0012] With this invention, radiatioi dose, it is desirable to be 
a quantity of rangeof 0.1 to 100 Mrad as amount of absorbed 
radiation of aforementioned polyma-. olefin polymar of this 
kind of this invention has had hi^ melt tension, h addition 
acccffding to manufecturing method of olefin polymsr of this 
invention olefin polymav^liidi possesses hi^ melt tensiai can 
be produced. 

[0013] 

[Concrete description of invention] You ejqjlain c«ia«elybel 
ow, concerning olefin copolymer and its manufecturing method 
v^cfarelate to this invention. 

[0014] Furthemxffe regarding to this invaition, " polymerizati 
ai" withas ftff language AnWchis said, there are times \*en it is 
used in sense that alsocopolymaizatiai is included not only a 
hcmopolynKaTzation in additicn " polymer " with asfor 

language v(*ich is said, thae are times v»iien it is used in thesense 
that also copolymer is contained not only a hranopotymEr. 

[001 5] First when forming {xepolymerization catalyst [I] which 
is used with this invention, you ejqjlainconceming [A] 
tiansition metal compound catalyst component \*4iich is used, 
ft can list confound whidi includes transition metal M^iich is 
chosai fi-omthe Paiodic Table Group HI to Group VUI as [A] 
transiticm metal compound catalyst conponent being used with 
this invention, compound \(4iidiincludes tiansition metal of at 
least 1 kind whidiisdiosenfiiom'Ii,thea,HCNb,Ta, Gand 
Visdesiiable. 

[0016] As this kind of [A] tiansitioi metal compound catalyst 
component craicretely, you can list solid state titanium catalyst 
component wWduncludes for exanple titanium and halogen. 
Furthermore concrete, as one example of this kind of solid state 
titanium catalyst compOTent, titanium, the magnesium, 
halogen and accwding to need, you can list solid state titanium 
catalyst component [A-1] vvliidicontains kind of electron 
donor (a) viiicfa it mentions later. 

[001 7] Is manufictured these compound by contacting this solid 
state titanium catalyst conponait [A-1] making use of the for 
example titanium ccHipound, magnesium compound and 
according to need electron donor (a). 
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[oai 8] Hfttt^^^vttJKj^^ [A-l] OiSSilcffliN 



[0 0 19] Ti(OR)gX4-g 

Lr> #(*fi<Jl3(4. TiCl4. TiBr4. Ti I4 J&iiCDT 
h^/Na>f>fc^^>: Ti(OCH3)Cl3 . Ti(OC2 
H5)Cl3. Ti(On-C4H9)Cl3 . Ti(OC2H5)Br3 

. Ti(0-iso-C4H9)Br3 ^irifCD h U/\n^*>^t7;U 
Ti(OCH3)2Cl2 . Ti(OC2H5)2C 
I2 . Ti(On-C4H9)2Cl2 . T i (O C2H5)2 Br2 if 
<7)i?/\PyMbS;7;Ua+^^5r> ; Ti(OCH3)3CI 

. Ti(OC2H5)3CI . Ti(On-C4H9)3CI . Ti(0 
C2H5)3Br te4:a)^y/\ny>ft hU7;ua+i/^$ 

>:Ti(OCH3)4. Ti(OC2H5)4. Ti(On-C4H 
9)4. Ti(0-iso-C4H9)4 . T i (0'-2-X^;U/\4- 

[0 0 2 0] c+ie>0«-cJff*LL^4i(Dtt. T h^/xa 

>fcftfb*KllC#«i LTffl t^r * J; L^o 
[002 1] 3fliia)^^r>fl:^S5i:LTtt=ffi<b5^^r> 

i/'t?A{b^1«3. ^ffi7;u5^';7A<b^1*i. ^t&Wf&it^ 
«8^d:i:a)*tt3&g{b^«atmtt$-B:ra5cLr^b*i«) 



[00 2 2] BI(*tt^^r>ttaEj5g53v [A-l] otSSJirffltx 

i;>v':?A<b^1^fc<fci;a7cfi6^*L3S:L>-7^f:r>vOA 
<b^«54<*lfb+iio 



[0 0 2 3] Sytm^^ti>^<f:^^i^OMt^^tLX 
<b^«5A<^lfb*i^>o 
Xn M g R2-n 

jC*. nli0^n<2T'fey. R(t*^^ fcli»t^» 1 

- 2 0<D7;i.4^;uS. 7 'J-/uS*fcliv^7 njJi^Ji 
ST'fey. nA<0-efe^ii^2fi<7)RliR-r't^^i:o 



[001 8] You can list titanium compound of for exanple quatem 
ary titanium conpound ot trivalent as titanium conpound 
-which isused for manufacturing solid state titanium catalyst 
conponent [A-l]. As quaternary titanium ccMTpound,>ou can 
list compound vAdch is shown with thebelownnentioned Genaal 
Formula 

[0019]Ti(OR)gX4.g 

h Formula, R is hydrocarbm group, X is halogen atom, is theO 
<g<4. As this kind of quaternary titanium compound, 
conaetely, wiien ria4, TiBr4 and theTil4 or other titanium 
tetrahalide ; ri(0 013)03 , ri(0 C2 H5)03 , Ti(0 n- C4 
H9)a3,ri(OC2H5)Br3 and ri(0-iso- C4 H9)Bi3 orother 
alko3g^titaniumtrihalide;theri(0 013)2 02 ,Ti(OC2H5)2 
02 ,Ti(0n-aH9)2O2 andri(OQH5)2Bi2 orother 
dialkoxy titanium dihalide ; ri(0 0^)30 , Ti(0 C2 H5)3a , 
theTi(0n-aife)3a and ri(0 C2 H5)3Br or otho- trialkoxy 
titanium mcmohalide ; Ti(0 013)4 , ri(0 Q H5)4 , ri(0 n- C4 
H9)4,ri(Oiso-aH9)4 andtheri(02-ethylhexyl)4 or 
other tetra alko^gr titanium etc are illustrated, it is possible. 



[0020] Desirable ones are titanium tetrahalide among these, esp 
ecially titanium tetrachloride isdesirable. It is possible to use 
these titanium conpound with alone, ccmbining 2 kinds or 
moreto use it is possible. Or diluting in hydrocarbon , and 
halogenated hydrocarbon it is possible to use. 

[0021] It can use titanium trichloride as titanium compound oft 
rivalent. As this kind of titanium trichloride, forexanple 
titanium tetrachloride, caitacting with hydrog^ and themetal 
magnesium, metal aluminum, metallic titanium or other metal 
or ot^omagnesium compound, oi^gano-aluminum conpound 
and organozinc conpound other organometallic cOTpound, 
reducing, it can use titanium tridiloride yAdch is acquired 
desirably. 

[0022] You can list magnesium conpound whidi does not posse 
ss magnesium conpound or reduction capabilitywhidi possess 
reduction capability as magnesium conpound whidi is used for 
manufecturingthe solid state titanium catalyst conponent [A-l]. 

[0023] You can Ust cffganomagnesium conpound which is displa 
yedwith for exampldielow^nentioned General Fomnila as 
magnesium conpound >^cfa possesses reducticHi capability. 

Xn MgR2-n 

WhGi in Fomriula, n is 0^<^, R is hydrogen orthe carbon nu 
mber 1 to 20 alkyl group and aryl group or cyanoallQl group, 
n is 0, as for Rofthe 2 as for identical OTdiflFoent andXitisa 
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[00 2 4] cKDcka&ssfig^s-r-s^&^^^^^vo 

:N V 0 A^f i: (D7 ^^r- V ^ A T ;u =3 4^ V 

[0 0 2 5) $fca7EtE*^Lftl^-7>f:ro>'t7A{b^1?5 
i: LT^ftWlzli. ^fbT^f:}'o>Oi,^ Mib^^^f^v't? 
A. a't?<b"7</:tvS/0A. 7*:;{bv^;rsvr5A/j:i50,^ 
□ yMbT^f:tsi/rt7A : ;< h^v«{b*7^f:r^i>0A. X 
h+vJg<b-7^f:fs^/0A. V:?P7K4^vie{b-7^f:fo> 

*i/OA)5:ifa)7;H]:^rv"7^/'*vOA/\^< K ; 
/+S/*g<b^{/:NS/'5A. y^;u7xy+v*g{bT^7> 
i/':7A35:i:a)7'JP*e/-7^f:NvOAM^^' K : xh4^ 
vT^ft-i/'t^A. V3fD7K+vT:f:ro>OA. "^h^^ 
$/-7y4^^r:?A. n-:*-^^ ^+2/7^f:^i/r>A. 2-x^;u 
'^4^V+v^y4^e/'!7A3S:if(D7;H3^^^'7y:^vOA 
; :7x/4-i>Vif^o>r5A. v>5^;U-7xy+v7^7> 
•>'!7A«i:i:07Un*i/^^f^^$/';7A; 5'!7U1/K^^7' 
:^e/r;7A. XTr7»J>ffi'7y:f>v't?A)SifO!)-7^r;f.vO 
A<D*;U7f?>e^g/«fi:3!)<^(f b;h.^>o -tCDite^^^^^v'i? 
ix*a. *SlibT^f:fsS/0A$ffllx*C<!:4,T*^^o 

[002 6] Cttba5u«E$^rL3S:L>V^7>v»5A<b^ 
«5tt. ±2ELfc55clll$«-r«T<f^^v'i?Afc^«8A^b 

K«Lfc<b^i^3. ibi>iMtfAis^]&^(DmsimzmmLtz 
ft^as. a5ct6^^-r«)T^f:ro>'t7Afb^^*NbS§§ 

tKU vn+-y-><b^^. Mpy>^:&v^Mb^1^3 
. Mpy>^:t7;i/5xOA{b^1^3. xxx;k 7;U3 



[0 0 2 7] ^Pfc±ECDS5c«g$^-r4-7y4'.v't7Aft 
^^^fcctl;S5cfl6^WL3Sl^■7^ft-v't7A<b^1^(i. ^ 

a-r^^ei&s^b^^. fci;s.ii7;u5xOA. sa. 



halogen. 

[0024] CcMicretely, dimeth>4 magnesium , diethyl magnesium , 
dipropyl magnesium , dibutji magnesium , di amy! magnesium, 
the dihexyi magnesium, dideqd magnesium, octyl butyl 
magnesium and ethyl butyl magnesium or other dialkjd 
magnesium conpound; etiiyi magnesium diloride, prop>d 
magnesium diloride , the butyl magnesium chloride , hocyl 
magnesium dilOTide and arnyd magnesium diloride ot other 
all^ magnesium halide ; you can list butyl ethoxy^ magnesium , 
eth>d butoxy magnesium , the oct>d butoxy magnesium or otho- 
all^ magnesium alkoxide and in addition butyl magnesium 
hydride etc as organcHnagnesiumoonpound^ch possesses 
thiskind of reduction capability. 



[0025] In addition concretely, magnesium chloride , magnesiu 
m bromide, magnesium iodide and magnesium fluoride or 
otha- magnesium halide ;the metho?^ magnesium chloride , 
ethoxy magnesium chloride , isqropoxy magnesium diloride , 
butoxy magnesium diloride and octoxy magnesium chloride or 
other alkoxy magnesium halide ; phaioxy magnesium dilwide 
and methyl phoioxy magnesium chloride or other allyio^Q^ 
magnesium halide; eflioxy magnesium, isoprqx}xy 
magnesium, butoxy magnesium, n- octoxy magnesium and 
the 2- ethyl hexoxy magnesium oc other dikaxy magnesium ; 
phenoxy magnesium and dimethjdjAenoxy magnesium or 
other allyloxy magnesium; you can list magnesium lauiate and 
carbonate etc of magnesium stearate or other magnesium as 
magnesium conpound whidi does not possess reduction 
c^»bility. b addition it is possible also to use magnesium metal 
and magnesium hydride. 

[0026] Magnesium conpound vAndi does not possess these redu 
ction c^wbility, may be conpound >^diwas induced fix>m 
magnesium conpound A\iiich possesses reduction capability 
which thedesoiption above is done ot conpound wWdi was 
induced wdienmanu&cturing catalyst component magnesium 
compound vdiidi does not possess reduction cqsability, is 
induced frcm magnesium conpoundwhidi possesses reduction 
capability, if magnesium compound whidi possesses for 
exanple reduction equability, itshould have ocxitacted with 
conpound whidi possesses polysiloxane caipound , the 
halogen-containing silane compound, halogqn-containing 
aluminum conpound , ester , alcdiol , halpg^ ccmtaining 
conpound o-OHgroupandtheactivecaibon-oxygpibond. 

[0027] FurthCTmore magnesium conpound wiiidi does not poss 
ess magnesium conpound or reducticxi cqjabilitywhidi possess 
above-mentioned reduction capability, oonplex of 
organom^lic conpound, the for example aluminum, zinc, 
bcHon, bayllium, sodium and potassium ot other ofliometal 
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[0 0 2 8] [A-1] ommzmi^ 

e>tl5@i*tt5^$r>ttj«fi!c» [A-1] *^3fcl^T. /\P^f 



[0 0 2 9] Ztli^O^Xi,. S7cffi^^L^^:l^7^:^ 

Mt^mm^L<. *b(3C*ib043T*t^g{bV^> 
^^-JA. 7;i.=i+vt&jbvy;r>v'5A. 7'JP+vJejb 

[0 0 3 0] @{*tt^$>ttlME^iJ [A-1] (DiaaizfcU 
Xit. »^L<(*am§.» (a) *<fflL^P,ix5o C0 
^otsmiF-^^ (a) tLTfi. 7;i/3-;US. 7x 

-t;l.S. vx-x;uS. e7S KJRtK^S. 7 

[003 1] ckyftftWfcii. >^J/-;k x$ry-;u 
, ya/W—ji^ y^y-ji^ 

2-x^;u's^-9-/-;k ;J-^7^^y-;k Kx*y 
— -^k :f{7$Ti/;i/7;m— ;k :^L/^;b7;U3— ;k 
^>i?;i/7Ji.3— ;k 37x:z;ux^;i.7;ua-;k ^7 5 
;u7;ua-;k V3^ae;u7;u=3->k >fV3^De;u 
^>i>;^7;^I3-;^^i:i:a)S^*a1-1 8(D7ju=i-;u 

•j^7Pp^:^r+l-y-;L.)5:if0SJ^ai-i 8(D/\py> 
^^7^U3— :7xy-;k ^uy-;k 
-;k X5^ji.7iy-;k :^pe;u:7i/-;k ^-;u 
7iy-;k C7 5;u:7xy-;k h-;u)&if(D«« 
7;u4^;uS^ * LT t, ck t^Bl^a 6-2O0!):7x/~;u 
S:7-bh>. y^;i/X5^;u>rh>. >^JU-< v:;^;i. 

>&i:a)ft3^»3-1 50^h:/S: 7-t h7;UTrt K 



which it mentions lata-, may fomi heteroconpound, ot to be 
mixtureof other metal compound is possible. Furthemiore, it is 
possible to be a alone, above-mentioned compoundthe 2 kinds 
or more to combine magnesium compound is possible, in 
addition even whenusing with liquid state, with solid state to use 
it is possible. When magnesium conpound is solid, it can make 
hquid state as electron donor (a) makinguse alcdiols , 
carboxylic acid, of aldehydes , amines and metal add estas 
etc>\iiidi it mentions later. 

[0028] Description above in additiai to doing, you can use man 
y magnesium compoundas magnesium compound whidi is used 
for manufacturing sdid state titanium catalyst component [A- 
1]„ but it isdesirable to take shape of halogen-containing 
magnesium conpound, finally in in solid state titanium 
catalyst component [A-l]whidi is acquired, vAien magnesium 
cOTipound whidi tho-efore does not include thehalpgen is used, 
in middle of manu&cturing halogpn containing conpound and 
contact reaction it is desirable to do. 

[0029] And magnesium compound whidi does not possess redu 
ction capability is desirable amongthese, especially halo^- 
containing magnesium compound is desirable, finthemnore 
magnesium diloride , the alkoxy magnesium chloride and 
all>4o:Q^ magnesium dilOTide are desirable among these. 

[0030] At time of manufecturing solid state titanium catalyst co 
nponent [A-1], it can use preferably electron donor (a). As 
this kind of electiOT donor (a), esters of alccAols , phenols , 
ketones ,the aldehydes , cairboxyiic add, OTganic add halide 
and org3nic add or inorganic add, ethers, diether,the acyl 
amides , add anhydride and alloixysilane or other oxyg^ 
containing electron donOT ; you can Ust amnmia types , 
amines ,the nitriles , pyridine and isocyanates or otho* 
nitrogen-containing electron donor. 

[0031] More concrete, methanol , ethanol , propanol , butan 
ol , pentanol ,the hexanol , 2- ethydhexanol , octanol , 
dodecanol , octadec>d alcohol , olejd alcdiol , the benzyl 
alcohol, phenyiethjd alcdiol , cun^d alcohol , isopropyd 
alcohol , isofffopyl baizyl alcohol or oflier carbcxi number 1 to 
1 8 alcohols and tridiloro methanol andthe tridiloroethanol 
and trichloro hexanol or other carbon numbo" 1 to 18 halogen- 
containing alcohols ; ft is possible to possess phenol , aesol , 
^Qienol , eth>4 phaiol ,the propyl piienol , nonyd phaiol , 
cum>4 phenol and naphthol or otho* Iowa* all^I group carbon 
number 6 to 20 phenols ; acetone , methyleth>d ketone , 
methyl isobutyi ketone , acetophoione , benzsojiiaione and 
benzoquinone or otho* carbon number 3 to 1 5 ketones ; 
acetalddiyde , propionaldehyde , octyl aldehyde , 
benzalddiyde , tolualddiyde and n^thaldehyde or other 
carbon number 2 to 15 alddiydes ; methyl formate , mBth>4 
acetate , eth j4 acetate , vinyl acetate , propyl acetate , oc^ 
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^l-, *ilx^;i,, KKt*^;u. BtK:fae;u. gtSJ:^-^ 
»x^;k > ^7 «j vi'K-^ •?ah>Kx5^;k v 

-;k SS^K'Ov^k hvu-f;!. 
ex^;k h;u-r;Hl7 5;k x^;Hfa#Slx5^;u. 

7-x»y^;k 7-Aexf^;k X f-4r'>$s§ex 
>:75"J ftSx^;i,fd:ifa)ftiga2~i so^im 

~1 50K/\7'f KSS: /f-)\^x—f)l. x^;ux— T 
^k^-f v^ae;ux-x;k :^5^yux— 75;ux 
-7-;k Th5tKn75>, 7-v— ;k 5?:7i:l;u 
X— T;u^£ifa)0Jl^a2~2 0<DX— T-;US : KSN.N- 
2?^5^;U7S K\ SS§ilN,N-S?X5^;u7 5 K, hJU-C 
^HSN. M-5?> ^;U7 5 K)£C if 0!)K7 £ KS : h 'J ^ ^/b 
7£>. hUX^;U75>. hVyfJlT^y^ hU'< 
i'v;b7S>. •fh7>f=^;i/Xf^U>i?7S:/;5:t*©7 
5>S: 7-bh=.hy;k 'OV^-h'J^k h'J=.h'J 
^bJSrifO-hU^US: e'Ji?X >^;Hf'Ji?>. x^ 

[0 0 3 2] *fcW««XX-f LTtt, TIB-«a 

[0033] 
[fl:i] 



-C-COOR^ 
R^ -C-C00R2 

R^ -C-0C0R5 

, I 

R^ -C-OCORS 



acetate, cyclciiexjd acetate , ethjd propionate , methyl 
butyrate , eth>1 valerate , methjl diloroacetate , ethyl 
dichlOToacetate, methji methacryiate , ethji crotonate , 
eth>4cyclohexanecarbo3q4ate, methjd baizoate , ethyl 
benzoate, propyl benzoate , baizjd benzoate , oct>1 baizoate , 
cyclohoQilbaizoate, benzoate , benz>d benzoate , 
methji toluate , ethyl toluate , amjdtoluate, eth>1 
ethjdbaizoate , meth>d anisate , eth>d anisate , ethyl 
ethcxybaizoate ,y- butyrolactone , 5- valerolactone , 
coumarin phthalide and eth>1 carbonate or otha carboi 
number 2 to 18 organic add estas; acet>4 chlcdde , baizoyi 
chloride , toluo>d chloride and anisoyi chloride or other 
carbcMinuniba-2tol5acidhalide; niedi>4 ether , edijd ether, 
the isopropji ether , butyl etha , amyd eJha- , 
tetrahydrofiiran , anisol and dijiienjiether or other carbon 
nuiriba- 2 to 20 ethers ;the acetic add N, N- dimethylamido , 
benzoic add N, N- diethyl amide and toluic add N, N- 
dimeth>lamido or otho' acyi amides ; trimeth>d amine , 
triethjdamine , tributyl amine ,the tri benzylamine and 
tetramethji ethjdoiediamine or other amines ; acetonitrile , 
benzonitrile and tri nitrile or other nitriles ; the pyridine , 
methjdpyridine , ethyipyridine and dimethjd pyridines other 
pyridine ; it is possible toillusttate acetic anhydride , i^thalic 
anhydride and benzoic anhydride or other add anhydride eta 



[0032] In additicHi you can bst polybasic carbo;Qlic add ester w 
hidi possesses steleton isdisplayed >vidi bdow-mentioaed 
General Fcamula as oganic add ester, as desiiableexanple. 

[0033] 

[Qiemical Formula 1] 



COOR^ 

\ / 
C 

/ \ 
R^ C00R2, 



[0 0 3 4] (a*. R'ttllft*fcl*lfig«©ftfc*|g| 



[0034] Qn Famula, as for Rl hydrocaibai group of substitute 
da-unsubstituted,asfQrtheR2, R5 and R6hydn)carixm 
group of hydrogen or substituted or unsubstituted, asfor R3 and 
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O. SJSifOmJS^-i&^ij^, fc<!:;itfC-0-C. CO 
OR. COOH. OH. SO3H. NH 



R4, it is a charcoal hydrogai group of hydrogoi or substituted 
or unsubstituted, theat least one of preferably is hydrocartxKi 
group of substituted or unsubstituted. Bi addition R3 and R4 
being connected mutually, it is possible to formthe ring structure, 
substituent whai hydrocarbon group Ri to R6 is substituted, 
including N,theO and S or otha-hetCToatom, has forexample 
C-0-C,CX30R,CXX)H,0H,the S03H, -C-N-C- and 
NH2 or other basis. ) This kind of; as polybasic carbox>dic 
acid ester, concretely, you can list aliphatic polycarboxyiic acid 
ester , the cycloaliphatic polycarboxyiic acid esta- , arcxnatic 
polycarbox>lic acid ester and heterocyclic ring polycarboxyiic 
add ester ^c. 



[0 0 3 5] »*Ll>fttt:^Ji:LT(i. ^b>f>Kn-:7 

;U3i?>Ke/n-^4^i/;k '^-S?'y^7Ki/x^;k xh7t 
Ko:7^';uSv-<v3fpf;k :7$r;uffivxT;k 7$ 

X9^ju/s^ v;k 3. 4-77 >i?*;U7fC>Mv:y^;i.iS if 

10 0 3 6] «#lc»*Lt^*ffi*;U7R>MxXx;U<!:L 
[0037] 

[fb2] 

r22 pn+U . . R2n r24 
r2^-C-0-C ♦ • • 

r23 r1 . . • Rli r25 



[0035] As desirable embodiment, you can list n-butyl maleate , 
methjdmalonic add diisobut>i , cyclciiexene caiboxylic add di 
n- hexyl ,the diethjd Nadate , diisopropyl tetiahydrqjhthalate , 
dieth>i phthalate , diisobutyl phthalate , di-n-butji phthalate , 
di-2-eth)dhexyi phthalate andthe 3,4-furandicarbo}Qdicarid 
dibutyl etc. 

[0036] Espedally, it is possible to illustrate jAithalic add esters 
as desirablepolybasic carboxylic add ester. Furthermore you 
can list conpound vAddti is displayed with thebelow-mentiQned 
G^eral Fomuila as polyether conpound. 

[0037] 

[Chemical Formula 2] 



[0038] (^43. n^t2Sn^^ OOmSLV^^). 
<(iRi-R2n|i^tigLT'<>if>^KJina)S$Ji^«LT| 

;u-i,3-$/^ 2,2-s?S/^7n'\4-i/;u-i, 

3-2; h+v:^P/<>. 2.2-ex (i/^P'N^v^uy^^ 

So 

[0 0 3 9] ±t&<D^'DUm=fm^t^ (a) (±2aJiL± 

5^5f>tta«» [A-1] (i. mmiz. ±Ea)ck^3&fb# 



[0038] (61 Formula, n is integer of 2^i<10, Rl to R26 is 
thesubstituoit which possesses element of at least 1 kind which 
is chosen frcmthecarbon, hydrogpn, oxygen, halogpn, 
nitrogen, sulfiir , the phospiionis and bcxOT and silicon, 
optional Rl to R26, p-eferably Ri to R2n cooperating, 
mayfonn ring other ihan benzene ring, atom other than carbon 
maybe included in main chain. ) As desirable erabodimoit, it is 
possible to illustrate 2, 2- diisobutyl-1, 3- dimetfioxy propane , 
the 2- isoprop>4-2- isopentyl-1, 3- dimethoxy propane , 2, 2- 
dicyclohexyi-1, 3- dimethoxy propane and 2, 2- his 
(cyclohe?Q4 methyl)-], 3- dimethoxy propane etc 

[0039] As description above 2 kinds or more it can jointly use e 
lectron donor (a). Furfliemxre as for solid state titanium 
catalyst conponent [A-1] which is used with this invention, 
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10 0 4 0] ^(DjzoUmit^^tLXit. AI2O3. 
Si02. B2O3. MgO. CaO, Ti02. 2nO. SnO 
2. BaO, ThO. X^U>-i;ez:;UKi/if>||^t^;ji: 

i:ommut'mi^i^ixi>. ^cD^r-AljOa. Si02. 

[0041] *fEW-efflt^e)*i4Htt:tt^5r 

[A-1] (i. ±!ELfrJ:a^f^$Mb^i(&. "7^7>vr5i, 

[0 0 4 2] c*iii{b^fe$fflixfcHft4it^$>fttj^l5e 



[0 0 4 3] (1) -^Cf^si^OMt^^. (a 



[0 0 4 4] (2) ^<f=f^iy^Ait^^tm^m^t^ (a 
) *^?)«^>^{*$=&8t^Jg{b^^t»ttSJ£$1tfca^ 

^ >fb^«3*m«s«;$ii:«:/^ao 



(3) »«ia<*i::&«7if;fo>H;Afb^iaa)fttt1*|c. ^ 

^>it^m^mfAs.z^iti>yj^. cots. ^tf)±i2m 
*fctt^ai*Sfb^«atSttfij£$#r4,j:iXo 



[0 0 4 5] (4) T^f^.^>'i;A{b^«g. H^^^ft: (a 
) . «^l^<koTliMirft<b7K3^i§JK^^iDj§j5Ei:jStl 



[0 0 4 6] (5) ^^:ro>':7A{b^«3. ^^^^t^^^ 
(a) . «^lrj:oT(4H(CtKib7K^S«^ 

v^t^A. ^5?>(7)fil#$*ifc [A-1] @(4:tt^5r>ttMrfig 



A^iiai manufecturing, contacting, it is possible to nanufecture 
theorganic and inorganic ompound ^c which includes siliccMi , 
phosphOTus and aluminum etc v^iiidiare used as descriptiOTi 
above in addition to cmpound, as suppcHt compoundand 
reaction auxiliaiy agent rtc. 

[0040] As this kind of support conpound, it can use AI2O3 , S 
iQ2, B203,theMgO, CaO, TiQz, ZnO, Sn02,BaO, ' 
thelhO and styrene-di vinyl benzene polyma* or otho* resin 
etc. Among these AI2O3, Si02 and styrene^ii vinyl benzene 
copolymer are desirable. 

[0041] Solid state titanium catalyst compcMient [A-1] whidi is u 
sed with this invaition, , cmtacting, ismanufedured titanium 
conpound , magnesium conpound and kind of preferably 
electron donor (a) whidi wereinscribed, 

[0042] Preparaticsi method of solid state titanium catalyst com 
ponent [A-1] wdiidi uses these compound is not something 
whichespedally is limited several examples listing concerning 
wten quaternary titanium conpound is used, you expresssinply 
below. 

[0043] (1 ) organometallic conpound and contact reacticxi doi 
ng solution which consists of magnesium conpound ,the 
electron donor (a) and hydrocarbon solvent, while after 
precipitating, or precipitatingthe soUd, titanium conpound and 
contact reaction method wliidiisdone. 

[0044] (2) Conplexwliich consists ofmagnesium conpound a 
nd electron donor (a) method whidithe titanium ccHipound 
afto" organometallic conpound and cOTtact reaction contact 
reaction is done. 

(3) In contacted matter of inorganic supprat and organonagne 
sium conpound, method wWch titanium conpound theoontact 
reaction is done. In this case, beforehand halogOT containing 
conpound, electron donor (a) and/a: org?nometallic 
conpound and contact reaction it ispossible to do above- 
mentioned ccxitacted matter. 

[0045] (4) Magnesium conpound and electroi dmor (a), dep 
ending upon in case m^od wWdifurthermore fron blend of 
solution and inorganic or Qig3nic suiport whidi includethe 
hydrocartxjn solvent, obtains inorg3nic or organic support 
vAicre magnesium conpound is borne, titanium 
conpoundcontacts next 

[0046] (5) Magnesium COTipound, titanium compound and el 
ectrondonor(a),depaidinguponin casethonsthod wWch 
obtains [A-1 ] solid state titanium catalyst conponent vAiece 
magnesium and titanium ard>omefurthermcTC by contact vvith 
solution and ino-ganic or organic suppat vdiidiinclude 
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hydrocarbcn solvent. 



[0 0 4 7] (6) ?Si*tt®03Sai^y:ro>r^Aft^«5$ 



(7) «ttttS0^«T^f:ro>OA<b^1^3^/\P>f>'^W 



[0 0 4 8] (8) 7;m+vS^^Tif;ro>0A<b^1«3 



(9) T;Hl+i/S^^-7y^i/':7A^t^«!lfcJ:i;S^ 

4(* (a) A^e>fiJt«eft$^5^>^b^^^^tffittSE6•r^) 

[0049] (10)7;Hi:tvS#^7^:^vOA<fc^ife 

fccfci;m^tt#(* (a) A^^>J^t^)m^^8l^JS^b^«3 



10 0 5 0] (12)a7clfe*^L«:l^atta)V^f:N^>H7A 
^f* (a) a)#STT*£j£*1i:rB»:tta)vy:r.vOA 



[0051] (13) (12)r*Sb*lfcSlS^filc«8lC. 

(14) (11)fe*lM3:(12)-Cf^&*iSRt6±«air. 

(a) fc<fct;^4':/<b^«5$$e)(zR«;$-H:4» 

[0 0 5 2] (15)T^f:r^vOA<b^^i:5^5r>-(b^^i: 

iasicftcrm^^tt-^ft (a) t^. t»»Lr^b*vtr 
^b7KmcDc^-r^^A^T*^!ia-r'5^^£o ^^fcc(D:^a(zfcL^ 

ix<b^«3i:m^«4ft (a) tt^h>Ui>mit^^^. tb 



[0047] (6) Organomagnesium cortpound of liquid state halogen 
-coitaining titanium conpound and contact reaction method 
>^iiidi isdoie. 

(7) Organomagnesium compound ofliquid state after halogen c 
ontaining conpound and contact reaction, titanium conpound 
them^od contacts. 

[0048] (8) AlkojQ^ group-containing magnesium conpound hal 
ogen-oontaining titanium conpound and contact reaction 
nxthod ^di is done. 

(9) (Itonplex which consists of alkoxy group-containing magne 
slum coipound and electron doncs* (a) titanium conpound and 
thecontact reaction method whidi is done. 

[0049] (10) Complex vAndti consists of alkoxy group^xsntainin 
g magnesium conpound and electron dona* (a) after 
org^nometallic compoundand coitact titanium conpound and 
contact reaction method v/bidti is done. 

(11) With optional order it contacts with magnesium compound 
and electron donor (a) andthe titanium compound and method 
which reacts. This reaction pretreatmait may do each 
compcffient with electron donor (a) and/or organometallic 
conpound and thdialogen-containing silicon conpound or 
other reaction auxiliary agent. 

[0050] (12) Reacting with magnesium compound and liquid stat 
e titanium conpound ofliquid state wiiich does notpossess 
reduction cspability, under existing of aocOTdingtoneed 
electron donor (a), method whidipredpitates magnesium * 
titanium conposite of solid state. 

[0051] (13) In reaction product is acquired with (12), ti 
tanium conpound fiirthermore fhemediod whidi reacts. 

(14) (11) Or in reaction product whidi is acquired with (12), el 
ectron donor (a) and titanium ocxrpoundfiirtfaermare method 
whidi reacts. 

[0052] (1 5) Magnesium conpound and titanium conpound and 
according to need electrcxi donor (a), powder ftagmoit doing, 
solid state substancewhidi it acquires, method whidi is treated 
with any of the halogen , halogen conpound and aromatic 
hydrocarbon. Furthemiore regarding to this method, only 
magnesium conpound, or thecoiplex >^di consists of 
magnesium compound and electron dooo- (a) , or may include 
thestep whidi magnesium conpound and titanium conpound 
powder fragment is done. In addition afio* powder fra^noit 
pretreatmoit it does with reaction auxiliaiy agent, ispossible to 



ISTA's Patma(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detrimait fiiom its use. WWW: http://www.intlsdence.com Tel:800-430-5727) 



P.14 



[0 0 5 31 (16)7^f:^vH7A^t^«3^t»»Lfc«. =F 
cfcl//*fc(±ftM-S]tB#ta^tt4tt: (a) Sit 



[0 0 5 4] (17)±|E(ll)-06)-e^bti^{t^^^3^M 



[0 0 5 5] (19)*«tila)Tif:^vOAJg. 7;i.zi+v 

^*Btib*mfc<ki;i&5i^)$i:ra^-tt4-tt: (a) tsL 

[0 0 5 6] (20)-7y:fo>Oix<b^«^^T;H3+v^$ 

(a) t^fg«*1Jr^:&J£„ CO) 
SR. i^SlciSCT. /\py>#W^-<^{b^1^3^i:i:(Z)/\ 



[0 0 5 7] (21)jS5cflE$^L«:L^J«tttt®CDTy:r.v 
m^-e^^'Mb^l^afccfc 1/(^^1::]$ i:r«^tt#tt: (a 



[0 0 5 8] C(Dcfc3^B(*tt^5r>ttjy|^$j^ [AH] (D 
laSli. a:^- 7 0*^0- 2 0 0*^0. »^L<tt-50^C 
-1 5 0"C(DSST*fT*54x«>o C0cfc9lrLT^btl^> 
@fttt5^^>ttJ«^» [A-1] \t. T^/^o>OA 
. /Nay>fcJ:t;»*L<tta^tt#tt: (a) *#%L 

[00 5 9] C0@tt:tt5^^r>MMEfig5^ [A-1] ^zfcl^r 
. /Nny>/^5J> (IS^it) it. 2-2 00. 

< 144-9 0-efcy. 7y:iv5^':7A/^^> (H^-it) 
li. 1 ^1 00, »*L<(a:2-50-efe5c:i:A<ii* 

[0 0 6 0] *fc»$L<l4mTtt^tt: (a) 
. l^-tft^-ft (a) (^;H±) 0. 0 1 - 1 



treat next with halogai etc. As reaction auxiliary agent, you 
can list orgsnometallic compound or halogpn-containing 
silicon conpound etc. 

[0053] (1 6) Powda- fragment after doing magnesium conpound, 
titanium compound and contact * themethod vvWch reacts, h 
this case, at time of powder fragment at tims of and/or 
contact* reaction making use of electron donw (a) and 
reaction auxiliary agent it is good. 

[0054] (17) Conpound which is acquired with above-nentioned 
(11) to(16)thaiiethod which is treated with halpg^ ot 
halpgenated conpound or aromatic hydrocarbon. 

(1 8) Contact reaction product of metal oxide , cx-ganic magnesi 
um and halogai cmtaining conpound, method ^^4lidlccxltacts 
with titanium conpound and according to need electron donor 
(a). 

[0055] (19) Magnesium salt of organic acid, alkoxy magnesiu 
m and arjdoxy magnesium or other magnesium ccmpound, 
nKthod ^direacts with titanium conpound and/or halpgqi- 
containing hydrocarbon and acceding to need electron donor 
(a). 

[0056] (20) Method wdiich contacts with magnesium ompoun 
d and hydrocarbon solution and titanium conpound and/or 
electron donor (a)^ch alkoxy titanium includes at least. In 
this case, accOTdingtoneed and halogen-cmtaining silicon 
conpound or other halogen containing conpound furthermore 
it is possible toccmtact. 

[0057] (21) Reacting with magnesium conpound and organcme 
tallic compound of liquid state state vviiich does notpossess 
reduction c^xability, precipitating magnesium * 
(aluminum) conposite of solid state, next thetitanium 
conpound and according to need electron donor (a) method 
>^di reacts. 

[0058] Manuficturing this kind of soUd state titanium catalyst c 
OTiponent [ A-1 ], is done usually with thetemperature of - 70 
°C to 200 ^'C and preferably - 50 °C to 150 X. soUd state 
titanium catalyst component [A-1] whidi is acquir«I in this way, 
contains titanium, the magnesium, halogen and preferably 
electron donor (a). 

[0059] In this solid state titanium catalyst component [A-1], h 
alogen / titanium (atomic ratio), is 2 to 200 and prefaably 4 to 
90, as for the magnesium / titanium (atomic ratio), it is desirable 
tobeal tolOOanda preferably 2 to 50. 

[0060] In addition as for preferably electron doior (a), usually, 
electron donor (a)/ titanium (mole ratio), iscontained at ratio 
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00. »*L<iio. o5-5oa)iij$r'^*$*L4o c 

[006 1] ♦$^i>Ba46-34092^. *t^a>E53-46799^. 
^i>fia60-3323#. 4#^/.^Ba63-54289#. -261404^. 
^B8¥1-261407-^. »#'iMB47-41676^. f$^a>ra47-46269 
^1^8348-19794^. *$l8Ba60-262803#. ♦IB§BS59- 
147004^. «#BIBa59-149911^. t|gB¥ 1-201 308^. 
8861-151211^. t$BBBa53-58495^. t#g§ra53-87990#. 
^510359-206413^. *#BI8B58-206613-^. *tBaBB58-125 
706^. »IMfla63-68606^. *tiaBB63-69806^. ^Mm 
0-81210^. ^gBea61-40306-^. *liaBa51-281189^. 
BaBB50-126590#. ^&aBa51-92885#. »|4^BB57-45244^ 
. t#ib0357-26613'^. *$^BB61-5483-^. *$IBB356-811^ 
. ♦l^i>ra60-37804^, ^^0^0359-50246-^. ^B|0358-83O 
06^. «B80B48-16986#. ^l80B49-65999#. *$BB0B49 
-86482^. }t^i>0B56-39767^. *$^i^HB56-32322^. m 
0355-29591-^. *#BB0353-1 46292^. ^§80357-63310-^. 
1^680357-63311^. *$g|0357-63312^. *#6B0B62-2732O 
6^. ^§§0363-69804-^. *$M0B61-211O9-t. 1$g8BB63- 
264607^. *$g3036(>-234O4^. *#B8036O-445O7^. m 
0360-158204-^. *#M0361-551O4^. *#ga032-282Ol^. 
»$g|0B58-19621O-^. ^B80B64-54OO5#. *#BB0359-1499 
05^. *tg|0361-1452O6^. ^gg0363-3O2^. t#Bg0363- 
225605^. ^B|0364-6961O#. *#gB¥1-168707^. m 
BB62-104810#. ^880862-104811^. «B80B62-1O4812-^ 
. ^BB0862-1O4813#«:i:% 



of 0.01 to 100 and preferably 0.05 to 50. Concmiing 
preparation method of this kind of solid state titanium catalyst 
c»nponent [A-1], details are stated inthe kind of disclosure 
whidi is illustrated below for exanple . 

[0061] Examined Patent Publication Sho 46-34092 num 
ber, Japan Examined Patent Publication Sho 5 3- 46799 
number, Examined Patent Publicatioi Sho 60-3323 
number, Examined Patait Publication Sho 6 3- 54289 
number, Japan Unexamined Patent PublicaticMi Hd 1-261404 
number, Japan Unexamined Patoit Publication Hei 1- 261407 
number, J^jan Examined Patent PubUcation Sho 47-4 1 676 
number, J^>an Examined Patent PubUcation Sho 47-46269 
number, J^>an Examined Patent Publication Sho 48-19794 
numbo-, J^ Unexamined Patent Publication Showa 60- 
262803 number, Japan Unexamined Patait Publicatim Showa 
59-147004 number, J^ Unexamined Patoit PubIicati(Mi 
Showa 59-14991 1 number, J^jan Unexamined Patent 
Publication Hei 1-201308 number, J^ Unexamined Patent 
PublicationShowa6 1-151211 number, J^ Unexamined 
Patoit Pubhcation Showa 5 3- 58495 numbo, J^ 
Unexamined Patent Publication Showa 5 3- 87990 number, 
Japan Unexamined Patent Publication Showa 59-206413 
number, J^ Unexamined Patent Publication Showa 58- 
206613 number, Jq^an Unexamined Patent Publication Showa 
58-125706 number, Japan Unexamined Patoit Publication 
Showa 6 3- 68606 numbo, Jq)an Unexamined Patent 
Publication Showa 6 3- 69806 number, Japan Unexamined 
Patent PublicatiOT Showa 60-81210 numbo, J^ 
Unexamined Patent Publicatirai Showa 6 1- 40306 numbo, 
Jdpan Unexamined Patent Publicatim Showa 5 1 - 28 1 1 89 ' 
nunibo, Jagjan Unexamined Patent Publicaticffi Showa 50- 
126590 numbo, Jzpan Unexamined Patoit Publicaticm Showa 

5 1- 92885 numbo, Jq>an Examined Patoit Pubhcatim Sho 

57- 45244 numbo, Japan Examined Patoit PublicaticHi Sho 57- 
26613 numbo, J^ Examined Patoit Publicatiai Sho 6 1- 
5483 numbo, Jqjan Unexamined Patent Publication Showa 56- 
8 1 1 numbo, Japan Examined Patoit Pubhcatiai Sho 60- 
37804 numbo, J^jan Examined Patent Publication Sho 59- 
50246 numbo, J^pan Unexamined Patoit Publication Showa 

58- 83006 numbo, J^)an Unexamined Patent Publication 
Showa 48-16986 numbo, J^)an Unexamined Patoit 
Publicaticxi Showa 49-65999 numbo, J^ Unexamined 
Patent PubUcation Showa 49-86482 nunibo, J^ Examined 
Patent Publication Sho 56-39767 numbo, Japan Examined 
Patent PubUcatiai Sho 56-32322 numbo, Japan Unexamined 
Patent PubUcaticxi Showa 55-29591 nxmtoer, Japan 
Unexamined Patent PubUcation Showa 5 3- 146292 numbo, 
Japan Unexamined Patent PubUcation Showa 57-63 31 0 
numbo, Japan Unexamined Patent PubUcation Showa 57-63 

3 1 1 numbo, J^pan Unexamined Patent PubUcatioi Showa 57- 
63 31 2 numbo, Japan Unexamined Patoit Publication Showa 

6 2- 273206 numbo, Jqjan Unexamined Patoit PubUcation 
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[0 0 6 2] Kl±ttJ«fiE» [A-1] IZOl^r(^. 9^^Mb 

«^ [A-l] tLT±|^a>^5I><b^^|z33l^r. 
i?;H]nri7A. j\y=ir^A. 



to 0 6 31 *«WTftt. [A] m^ikSit^^tAtS^f& 



to 0 6 4] [A-2] E,i&it^9 :y?^mtS.mt LTIi. 
O J: a «:Hlg{b^4r Ija^S^tt^ft: ( a ) fc J: 

t006 5] ZO^oU [A-2] =tg<b5^5J>3gtt«i£JJ^ 

1#g|Ba64-38409^. «tM0B56-34711-^. tlgBiae 1-28790 
4^. ?#l8fla63-75007-^. «BBBB63-83106^. ^BBBB59- 
13630^. *$B§BB63-108008^. «BBra63-27508#. ^gg 
8357-70110-^. *#B8ra58-219207^. *#g8¥l-144405^. 
*$Ba¥l-292011^. ^BB5Fl-292011^)S:i:% 



Showa 6 3- 69804 number, J^Dan Unexamined Patent 
Publication Showa 61-21109 number, Japan Unexamined 
Patent Publication Showa 6 3- 264607 nunixr, J^5an 
Unexamined Patait Publication Showa 60-23404 nunier, 
Jqjan Unexamined Patent PublicaticHi Showa 6044507 number, 
Jdspan Ihiexamined Patait Publication Showa 60-158204 
number, Japan Unexamined Patent Publicatira Showa 6 1- 
55 104 numbCT, J^ Unexamined Patent Publicatiai Showa 2- 
28201 number, Jqjan Unexamined Patent Publication Showa 58- 
196210 number, J^>an Unexamined Patoit PublicatiOT Showa 
6 4- 54005 number, Japan Unexamined Patent Publication 
Showa 59-149905 nunte, J^jan Unexamined Patent 
Publication Showa 6 1- 145206 number, J^jan Itaexamined 
Patait Publicaticm Showa 6 3- 302 numbo", Jq>an Unexamined 
Patent Publication Showa 6 3- 225605 number, Japan 
Unexamined Patent Publication Showa 6 4- 69610 nunte, 
J^)an Unexamined Patent Publicatiai Hd 1 - 168707 number, 
Japan Unecamined Patait Publication Showa 6 2- 104810 
nuniba-, Jqwn Unexamined Patait Publication Showa 62- 
10481 1 number, Japan Unexamined Patent Publicatiai Showa 6 
2- 1 048 1 2 number and Japan Unexamined Patent Publication 
Showa 6 2- 104813 numba etc. 

[0062] You explained cmconing or more catalyst conponent 
[A-1], concerning examplewWdi uses titanium conpound, but 
with this inventicxi replacing titanium to theziroonium , 
hafiiium, vanadium, niobium, tantalum or chromium in 
theabove-mentioned titanium ccsnpound as catalyst conpcment 
[A-1], it is possible also to illustrate. 

[0063] With this invention, it is possible also to use [A-2] titan 
ium trichloride-based catalyst component of prior public 
knowledge,as otha one exanple of solid state titanium catalyst 
conponent which is Usted as [A] transition mrtal compound 
catalyst componoit 

[0064] [A-2] As titanium trichloride-based catalyst component, 
it is possible to illustrate titanium tridiloride v^iiidi isnraitioned 
earlia. In addition this kind of titanium trichloride, can with 
aforementioned electron donor (a) and/or quaternary titanium 
onnpound, orthese and also use after contacting. 

[0065] Concerning preparatim method of this kind of [A-2] ti 
taniumtridiloide-based catalyst competent, details are statedin 
kind of disclosure which is illustrated below for example . 
Jspan Unexamined Patoit Publicatira Showa 6 3- 1 7274 
numba, J^m Unexamined Patent Publicatim Showa 6 4- 
38409 numba, Jspan Unexamined Patent Publication Showa 
56-3471 1 number, Japan Unexamined Patent Publicaticxi 
Showa 6 1- 287904 number, Jspan Unexamined Patent 
Publication Showa 6 3- 75007 number, Japan Unexamined 
Patait Publication Showa 6 3- 8 31 06 numba, Jspan 
Unexamined Patent Publication Showa 59-13630 numba, 
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[0 0 6 6] [k-2] ^i§,it^^>^fAiS.JS.'AtLXit. 

trdOck^ftH^ib^^^^Xi. ItracDlTtt-^tt: (a) 
t>cfct;/*fcl4Egfflli<D^4J><b^#ii:i:tlz. fcSlMi 



[0 0 6 7] *&IZ*«W-eii. [A] S^^Sfb^fe 
«j««»i:LT. [A-3] y^^□-t>^b^^5fflL^4C^: 
4,-e^4o [A-3] >5ia-bMb^«!li:LTmi*Mlcl4. 
TE-flaa-e*$*l«fb^ttA<$(f?,*i4o 



[0068] ML^ 

l^^. Mf*2r. TU Hf. V. Nb. TafcitfCrA^ 

2CDBt<b*mS. 7;H3^^S. 7U-a+vS. h'J 
7^U:*-;U5/U;US. SO3RS (fr*£LRI4/NPy>35:i:l 

5^;Uv^;pK>$i;xx;uS, v>^;Uv^7 p^>^r>:^ 

xx;uS. h'J/^;ui/^7PK>5ivxx;uS. xhv 
>^;b5/^7P'<>$rs;x:i;bS, ^;US/^7PK 
>^vxx;us, x^;Ui/>7P^>5'vxx;uS, 
;ux^;ui//7P^>5r:;xx;i.s, ::/p pK> 
^i;xx;bS, y^;i/:?Ptf;b*>^7P'<:/4r5?xz:;uS 
. :?^;ui/^7P/<>5'vxx;i.s. >t;u:?^;uv^7p 
K>^rvxx;us. '^4^v;^v^7P/<>^^i?xxj^a3S: 
f<D7;u*;uaSl^^7 nK>^ e;xx;uSfc4tM4-< > 



Japan Unexamined Patent Publication Showa 6 3- 108008 
numba-, J^3an Unexamined Patent Publication Showa 6 3- 
27508 number, Japan Unexamined Patait Publicaticm Showa 
57-70 1 10 number, Japan Unexamined Patent Publication 
Showa 58-219207 nuni)er, Japan Unexamined Patent 
Publication Hd 1-144405 number, J^pan Unexamined Patmt 
Publication Hei 1-292011 number and J^m Unexamined 
Patait Publication Hei 1- 29201 1 numbo* etc. 

[0066] [A-2] As titanium trichloride-based catalyst compment, 
you can list titanium trichloride concretely. As this titanium 
trichloride, for example titanium tetrachloride, contacting with 
hydrpgoi and nietal magnesium, the metal aluminum, metallic 
titanium or other metal or org3n(magnesium conpound , 
organo-aluminum compound and organozinc conpound or 
other organometallic conpound, reducing, itcan use titanium 
trichloride which is acquired desirably. Li additicxi this kind of 
titanium tridiloride, with titanium ccmpound of 
aforementionedcan electron donor (a) and/or tetravalent, or 
these and also use s&eac ccxitacting. 

[0067] Furthennore with this indention, it is possible also to use 
[A-3] metalloceneconpound,as [A] transition metal 
conpound catalyst conponent. As [A-3] metallocoie 
conpound concretely, you can list conpound whidi is shown 
withthe below-mentioned General Formula. 

[0068] ML X 

It is possible to illustrate for example cyclop^tadienyi group , 
meth>4 cyclopentadienjd group , dimethyl cydopoitadienyl 
group , the trimeth>d cyclopentadienji group , tetram^jd 
cyclqjentadioiyl group , pentamethjd cyclopentadienjd group , 
ethjd cyclopentadien>4 group , ineth>deth)4 cyclopentadienyl 
group, propyl cyclopentadienyl group , the meth>dpropyl 
cyclopaitadienyl group , butyl cyclopentadienyl group , 
methyl butjd cyclopentadienyl group , hexyl cyclopoitadienyl 
group or other alkyl substituted cyclopaitadienji group or 
indenyi group , 4,5,6,7- tetrahydroindaiyl group and fluoraiyi 
group etc asthe lig^nd >^di possesses [Inside of Fomnila, As 
for M Zr, Ti, Hf, It is a transition m^ >^ch is chosen from 
group which consists of theV, Nb, Ta and Q, L is lig^nd>\4iidi 
cocx-dination is done in transition metal, L of at least one is 
theligand which possesses cyclopaitadiaiyl skeleton, L otha 
than hgand whichpossesses cyclopentadien>i skeleton, cartxxi 
nuniber 1 to 12 hydrocarbon group , alko)^ group , arydoxy 
group , trialkyl sil>4 group andthe S03 R group (HowevCT as 
for R halogeai or otiier optionally substituted carixMi numbo- 1 
to 8 hydrocarbon group ), is halogai atcmOThydrogai aton, x 
is atcmc valency of transiticHi metal. ] cyclcpaitadienyl 
skeleton. As for these groups, cpticxiallysubstitutable with 
sudi as halogen atom and trialk>d silyl group . 
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[006 9] c*ib©iis^iii=iEia-r-6ge<a^rot^T? 



[0 0 7 0] •>^7PK>^i;i-;i,^|§^:^-^^|g<i^ 

(i, Jtf^^us. x^;us, ■?ne;i.S. -fy:^ne;us 
[007 1] *fc7;ni4^->«tLrtt. y h+i/S, 



[0 0 7 2] S03RT?«$tl«|Btt:y.iLxtt, p-h;u 
a/<>^$?xx/i,»tt$^-r«IBtt?-$^t? [A-3] 



[0 0 7 3] R2kR3,R4,R5„M 

i--'Ue-ft^:t-r«.« (iH{4^) -Cfey. r3, RAf^^ 
i;R5tt.>/7 p/<>5, i?xx;i,^^S$:^-r-5«. 7VU+;u 

^ua+S/S. 7'J-n^i/S, h 'J7;U4^;ut'«j;us, 
s O3 RS. y>IS?-$fcli*3felS?--Cfe y . k tt 1 
KU:(DS»T?fcy. k+l+m+n = 4-e&«o ) 
Wr-tt±E-|gSC(ZfcLxr, R?, R3, R4fcJ;t;R5(0 

3 %{|>^ < 1 4, 2fl-r«:*3T& R2fc J:u:r33{,<.>/, n/<:^ 
$i?x-;u#ft^^-^4S (B!&^) T?fe^>4ra-b> 
^b•&^4<^f$L<fflL^b^^So ctie>(0'>^a'<>$S? 
^-^i''&l&^*-f^S(ix^bX :^ntfu:^;S:if©7 



[0069] In ligand w4iidi coOTdinatim is dcme, allqd substituted c 
yclopentadienjd group especially isdesirable in these transition 
metal. Whai 2 a nxxe it includes group -whae conpound 
which isdisplayed with above-mentioned General Fonmla [I] has 
cyclq)entadiaiyi skeletal, groupwWch possesses 
cyclopentadienyl skeleton of 2 among those imy be connected, 
througji eth>dene, Fop>^aie or otho-allgdene group, 
iscp-opjdidene , biphen>d meth>dene ot other substituted 
allQdene group , silyiene group or dimethjd silylene group , the 
biphenyl sil)dene group and methjdphen:^ silyiene group or 
otho' substituted sil)daie group etc 

[0070] As desoiption below you can list thing oona«ely as li^ 
nd Lother than ligand wWdi possesses cyclopaitadienyi 
skeleton. As carbrai number 1 to 12 hydrocarbon group. You 
can list allgd group , cycloalkyl group , aryl group and 
aralkyl group etc, the more concretely, methjd group, ethj4 
group , prcpjd group , isqa-opyl group andthe butyl group 
etc are illustrated as alkyd group, cyclopaityl group and 
cyclohexjd group etc are illustrated as cycloallqi group, 
[Aenjd group and tol>d group etc ardllustrated as aryl group, 
boizyl group and neophyl group etc are illustratedas arallqd 
group. 

[0071] In additira metho;^' group, etho;^' group and butox 
y group etc are illustrated asthealkoxy group, phenoxy group 
etc is illustrated as arylojQ' group, fluorine , the cfaloiine , 
hranine and iodine etc are illustrated as halogen. 

[0072] p- toluene sulfcHiate group, methane sulfoiate group a 
nd trifiucxiometfaanesul&nategroiq} etc are illustrated as 
ligandwiiich is displayed with SQ3 R. [A-3] metallocene 
craipound v/iach includes ligand vAdcti possesses this kind 
ofcyclopentadienjl skdeton, v/bea atomic valenqr of for 
example transition metal is 4, is shownmore conaetely with 
below-moitioned fomula. 

(0073]R2kR3lR4inR5nM 

Wi± (h Fomiila, M is above-menticmed transition metal, R2 
is thegroup (ligand) wWdi possesses cy:lqxntadien>4 skeleton, 
R3 and R4 and Rs are thegroup , all^i group , q/cloalkjd group , 
aiyi group, arall^ group, alkoxy group, the aijdojQ' group, 
triallqd siljd group , SO3 R groqj and halogen atom or 
hydrogen atom wWdi possess cy:lopentadienyl skeleton, thek 
is integer of 1 {»• more, is k+l+m+n=4. ) this invmticHi it 
can use metallocene compound which is a group (Ugand) where 
thdnside at least two namely R2 and R3 of R2 , R3 and R4 and 
Rshas cyclopmtadienjd steletai in abov&mentioned Goieral 
Fmnula, desirably, group which possesses these 
cyclopaitadien>i skeleton may be connected tfaiou^ 
theethjdene, propylene or other alk)4aiegroiq), 
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T7;b+;US. hU7 
;U+JUv'J;i/S. SO3R. /NP>f>|g^^fc|J;}C^Ig:ji 



[0 0 7 4] KITIC. M/j^v;Hl-^AT*fe^>S^^S 

^Afx (p-h;^x>x;^7n:^h) . tfx (4,5,6,7-t 

:^ K:/T-;i) i;;upr:oixv3fP5 h\ xf^u^e 
(-f>-r-;u) S?>^;i.i?;up-H7A. x^u>e:^ 

>^;U2;;UP-':7A^y ^7 p g h\ x^ 

7fr±h) . x5^u>ex «>xx;u) ^:;;u3X't?Ae 
X (p-h;ux>x;i/;t^-^h) . x^u^e::; 
;U) i?;i/Ziz:f:7Aex (KU3?;U:?|-P>5'>;^;U7h:M- 
) . x^L/>ex KP-f :/xx;u) 

v;i.=jz:'t7Av^7PU K. -fv:?Pt:Ux> (v^7P^ 

^v:^peu-T> (i/^7P'<>$i/xz.;u-yf^ju$/<7P 
K>^-:;xx;u) *:/;i.px't7Av<7Pu K. vy5=-;u^> 

Ub>t:X (S/^7PK>^i?xx;u) v;H3Xi:7Av^ 
p'Jh\ (>^;ui/^7PK>$r5; 
xx;u) i?;Uzir:'t7Av^7P'j h\ -^^^yUvUb^e 
X (v>^;i.v^^p^>5ri/xx;u) i/juaxr^Av^? 
PUK. iz-^t^^US/UU^t^X (h<jy^;i/S/^7P/<> 
$t?xx;u) ^//bpx'^AiJ^piJ h\ i;>^;ui/ijb 

(-r>T-;w i?;upx't7Ai?^7P«j h\ 

:7ji.;*'P^$r>x;i/7h-^-K) . v>^;i/2/U ( 
KP-f >Tx;u) ^;;u=ix't7Av^7 p 
»JK. 2?>^;U5/iJU> (v^P'<>5rvXx;u-:7;U:i- 
bx;u) v;bpx't7Av^7pij h\ v7ix;uvijb> 

xx;uvijb>e;^ (-f>T-;W i;;uax»t?Av^;p 
Uh\ ex (S/i?PK>^ri;xx;W *>;i.ziXf>Ae;^7 
pyh\ ex (v<;pK>$i;xx;u) v^yuax^t^Av 
:?P5K. ex (v^p/<>5ri/xx;u) 
xr:7A*y<;pij K. ex (i/^7p/<>^rs;xx;u) x 
^;ui^;upxOA^y ^7PU h\ ex {iy^oKy^^j 
xx;u) P^4^i/;uv;baxr;?A^y ^7 p u h\ e 
X (i/^7P'<>^s;xx;^) ^xx;ui;;u=ixOA^y 
^?PUh\ ex (S/^7PK>$rs;xx;u) K>$;;i.i;;u 



isoprop}didene , bijAenjd methylene or other substituted 
all^ene group , sil>4aie group ch* dimethyl silylene , the 
biphen>d siljdene and meth>4phen>d sil>iene group or other 
substituted sil>daie group etc. In addition R4 and R5 is group , 
allQd group , cycloolkjd group , ar>d group ,the aralkjd group , 
alkoxy group , aryloxy group , triallqd silyl group , S03 R and 
halog^ atom cx hydn:>gen atomwfaidi possess cyclcqiaitadiaijd 
skeleton. 



[0074] Below, concr^e coipound is illustrated cxmceming tran 
sition metal conpound\vhere Mis zirconium. bis(indai>4) 
zirconium dichloride, bis (indenyl) zirconium dihromide, bis 
(indaij4)zirocmium bis (p- toluene sulfonate), bis (4,5,6,7- 
tetrahydroindoijd) zirconium didiloride, bis (fluorenjd) 
zirconium didiloride, ethylene bis (indenyl) zirconium 
didiloride, ethyloie bis (indenyl) zirconium dibromide, 
ethylene bis (indenyl) dimeth>d zirconium, ethylaiebis 
(indenyl) diiiien>4 zirconium , eth>iaie bis (indoiyl) methyl 
zirconium nxxiodiloride , ethylene bis (indenyl) zirconium bis 
(methane sulfcxiate), eth>4ene bis (indenjl) zirconium bis (p- 
toluene sulfonate), Xylene bis (inden>4) zirconium bis 
(trifluoromethane sulfonate), ethylaie bis (4,5,6,7- 
tetrahydroindaijd) zirconium dichloride, isqjropylidene 
(cyclopentadienyl- fluOTOiyl) zirccxiium dichlcHide , 
isopropylidene (Qclopentadienyl- meth>i cyclopentadienyl) 
zirconium didiloride , dimethyl siljdene bis (cjclopaitadiaiyl) 
zirconium didiloride , dimethjd siljdene bis (methji 
cyclopentadioiji) zirconium didiloride , dimefliyl silylaie bis 
(diinethyl<^lcpentadienyl)zinx>nium dichloride, dimethyl 
silylene bis (trimethjd cyclopaitadiaiyl) zirconium dichloride , 
dimeth)d silylene bis (indenjd) zirconium didiloride , dimethjd 
silylene bis (indenyl) zirconium bis (trifluorcxnethane sulfcxiate), 
dimethjd silylene bis (4,5,6,7- tetrahydroindai>i) zirccaiium 
didiloride , dimeth>4 silylene (cyclopentadienyl- fluoraiyl) 
zirconium dichloride , biphenyl silylaie bis (indaiyi) zirconium 
dichloride , meth>4phen>4 sil>dene bis (indoijd) zirconium 
dichloride , bis (cyclopentadien>i) zinxsiium didiloride , bis 
(cyclopaitadienyl) zirconium dibromide, bis 
(<^lopentadiai)4)nKth)i zirconium nraiodiloride, bis 
(cyclopentadiaiyl) ethyl zirconium monodilmde , bis 
(cyclopentadiai>1)c>clohe?^ zirconium monodiloride, bis 
(cyclq)entadienyl)iAen)i zirconium monochloride, bis 
(cyclopaitadienjd) benzjd zirconium mmodiloride , bis 
(cyclopentadi«iyl) zirconium monodiloride mono hydride , bis 
(cyclopentadienyl) nxthyl zirconium mono hydride, bis 
(cyclopaitadienyl)dimeth)d zirconium, bis (cyclopentadicaijd) 
dijAoiji zirconium , bis (c^lopentadiaijd) dibenzyi zircmium , 
bis (cyclopentadienyl) zirconium nrthoxydiloride, bis 
(cyclopentadiaijd) zirconium ethoxy chloride, bis 
(cyclopentadienyl) zirconium bis (methane sulfonate), bis 
(cyclopentadienyl) zirconium bis (p- toluaie sulfonate), bis 
(cyclqjentadienjd) zirconium bis (trifiumnnethane sulfonate). 
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ex (v^7P^>$rS/xx;u) i;/<>v;uv/;u 
ex (i/^7D/<>$rvxx;u) v^uux^A 
>h^t/^7DijK. ex {i/^7P/<>a?S?xx;u) 

^-^AXh + V^7PiJ h\ ex (V^P/<>^VXX 

;u) v;i/axOAex >x;^;^^:^ S) . ex (i> 
^?pK>5rs;xx;u) v;H3xr:7Aex {p-h;ux>x 
;U?t^:^h) . ex (vi7P^>5r2;xx;u) i;;uaxO 
Aex (h'J7;u:*-p>5^>x;U/tx±h) . ex 
)l/v^7PK>5ii;xx;i,) vjbpxOAv^pij K. e 
X (y>^;l.5/^7P/<>$ri;xx;u) i;;mx'i;Ai/^7 

p'Jh\ ex (v>5^;ui^i7PK>$i;xx;u) i^^m 

X0AXh+i/C7P'J h\ ex (v>^jUv/7P/<>^I 

yxx^W xri? A ex (hy7;u;fp>$>x;u 
7^:^h) . ex (x^;ui/^7p/<>5ri;xx;u) 
-'^Ai/i? p ij K. ex (y^;i.x5^;uv^7p/<:y5ri:; 
xx;u) y;upxr;7As;^7py h\ ex C^pe^bvi; 
pK>^i;xx;i.) v;upxTt;Ai;/7pij tfx 
^;u:^Pe;Uv^^PK>^r:?;xx;u) v;i.nx'i7Av^ 
PUK. ex (:^^;uvi;pK>$ri;xx;u) 2/;uax 
':7A2;^;p<jh\ ex u=^j\.y^jui^{7o^-^9Vx 

x;u) v;i.axOAv^pij h\ ex (j^^jiy^ji^i^ 
/;pK>5iv?xx;i.) v^uzaxr^Aex (>5i>x;i/7h 

. ex (hU>^;uS/^p/<>^r2;xx;i/) 
pxOAv^7pijK. ex (7^h7>^;i/v^7P/<>5' 
s;xx;u) i;;i.px'5Av^7p>j K. ex 
;uS/^;pK>$i;xx;u) i?;i.axH7Av^7P»j h\ e 
X ('^^i/;i.*>^7P^>$i;xx;u) v^uax^Aj;/; 
P'JK. ex (hU^^;i/i/ij;uv^7p/<>$i;xx;u 
) i;;upxr>Ai;^;py Ko 

[0 0 7 51 ^:fc±S2«lJa^lZj3l^T. V'57P/<>^ri;x 

-;uaa)xg«n*iii,2-*5cfci;i,3-e»tt:^^^. 

. :?^;U«:i:a)T;u4^;uStt. n-. i-. see-. tert-3S:if 



[0 0 7 6] ^tz±mO)J:oi5ii^Jlzi- r^Ait^^lzn 
A. x:t:/. ^^^'^I'^trtt^^PAirejftilfcfc^Sa* 

[00 7 7] Zhh(Dit^mtmnvmi^XtJ:l^L. 

4lM*/NP>r>{bft<t*«IZ*RLTfflLxTt<kL>o * 
nmVit. >$P-t>{b^1^ [A-3] tLT. ^i[><D^m 

JS^-4<v>i/px':;Ar*fey. {j?3&:< tt2fia)v^7p/< 



bis (methjd cyclopentadien>d) zirconium dichloride , bis 
(dimethyl cyclopentadien>d) zirconium dichlcxide , bis 
(dimethyl cyclopentadienyl) zirconium ethoxy chloride , bis 
(dimethyl cyclopaitadien>d) zinxmiumbis (trifluoromethane 
sulfonate), bis (ethjd cyclopentadienyl) zirconium didilcMide , 
bis (meth>4e*hyl cyclopentadiaijd) zirconium dichloride , bis 
(prop>dcyclopentadien>d) zirconium dichloride, bis 
(methylpropyl cyclopentadienyl) zirconium dichloride, bis 
(butyl cyclopaitadien>1)ziixx>niumdidiloride, bis(meth>d 
but>4 cyclopentadien>d) zirconium dichlcffide , bis (nieth>4 butjd 
cyclopentadien>4) zirconium bis (methane sulfonate), bis 
(trimetfiyl c>clopentadiai>d) zirconium didiloride , bis 
(tetramethyl cyclopentadienjd) zirconium dichloride , bis 
(pentameth>4 cyclopentadienyl) zirconium didiloride, bis 
(hex)4 cyclopentadienyl) zirconium dichloride and bis 
(trinKth>dsilyl cyclqjentadiaiji) zirconium didiloride . 



[0075] FurthemKjre as for disubstituted compound of cyclqDen 
tadienyl ring induding 1 , 2- and thel , 3- substituted ccHipound, 
as for trisubstituted compound it includes 1,2, 3- and 1,2, 4- 
substituted cmpound at thetime of above-mentioned 
illustrating, fa addition propyl and butyl or other all^ group, 
include n-, i-, the s- and t- or other isone*. 

[0076] fa addition substitution also to use conpound which is o 
btamed it ispossible ziramium, to titanium , hafiiium , 
vanadium, niobium, the tantalum or diromium as description 
above in zirccxiium conpound. 

[0077] ft is possible to use these cranpound with alcme it is possi 
ble to useand, combining 2 kinds or mere, fa addition diluting 
in hydrocarbon or halogoiated hydrocartxm, it is possible to use. 
With this invoition, metal atom of coiter is zirconium as 
metallocGie cmpound [A-3], itcan use zircmocene conpound 
which possesses ligand w4iidi includes cyclopentadienyl 
skeletonof at least two desirably. 
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[0 0 7 8] ZO^oU [A-3] J^^Uiz^it^^OmSi 

mt^Rm^tixi^^o *#Ba8a63-6ioio^. nmm3-'\52 

608^. ^BBBB63-264606^. *f 890363-280703^. 
64-6003^. *#BB^1-95110^. *#B8¥3-62806^. imW- 
1-259004^. *#B8Ba64-45406^. ^§30860-106808^. 
liaBB60-137911-^. ^Bara58-19309^. *tr?8Ba60-35006^ 
. *#MBB6O-35007-^. »#Mra61 -296008^. *#^^i>a63- 
501369-^. mmi-221207-^. t#gBHS62-121707^. ^ 
B§B363-66206-^. *#gfW2-22307^. *#gg¥2- 173110-^. 
f#ga¥2-302410^. *#Bg3Fl-129003^. ^B8¥1-210404 
*#ffl¥3-66710^. t#gBra3-70710^. ^§3^1-2072 
48-^. ^§80863-222177^. *#BBHa63-222178^. 
63-222179#. 4#IB¥1 -12407^. ^BH¥1-301704^. ^ 
IB¥1-319489^. t$gB¥3-74412^. tlW! -264010^ 
. -275609^. *#gBBB63-251405'^. t#M0S64-74 

202^. ^BB¥2-41303^. »#g8¥2-131488^. *#gl¥3- 
56508^. ^BB¥3-70708^. «tBB^3-70709^:S:i:o 



[0 0 7 9] ^tz±m(DXoU [A-3] -^^P-trMb^l^ 



[0078] Concerning prqpmudon method of this kind of [A-3] m 
etallocene compound, details are statedin disclosure \sWch is 
illustrated below for exanple . Japan Unexamined Patent 
Publication Showa 6 3- 61010 number, Japan Unexamined 
Patait Publication Showa 6 3- 1 52608 number, Japan 
Unexamined Patent Publicatim Showa 6 3- 264606 number, 
Japan Unexamined Patent Publicatim Showa 6 3- 280703 
number, Japan Unexamined Patent Publication Showa 6 4- 
6003 number, J^m Unexamined Patait Publication Hei 1-95 
110 number, Japan Unexamined Patent Publicatiai Hd 3- 
62806 number, Jzq^an Unexamined Patent Publication Hd 1- 
259004 number, J^)an Unexamined Patent Publication Showa 
6 4- 45406 numba-, Japan Unexamined Patait Publicatiai 
Showa 60-106808 nunte, Japan Unexamined Patent 
Publication Showa 60-13791 1 numbo", J^jan Iftiexamined 
Patent Publication Showa 58-19309 number, Japan 
Unexamined Patent Publication Showa 60-35006 number, 
Japan Unexamined Patait Publicatiai Showa 60-35007 number, 
Japan Unexamined Patait PubUcaticMi Showa 6 1- 296008 
number, Patent pubUc Table 6 3- 501369 number, J^>an 
Unexamined Patait Publicatim Showa 6 1-221207 nuniba, 
Japan Unexamined Patent Publication Showa 6 2- 12 1 707 
nunte, Jqjan Unexamined Patent Publication Showa 6 3- 
66206 numbo*, Japan Unexamined Patent PubUcatim Hd 2- 
22307 numbo-, J^)an Unexamined Patait Publication Ifei 2- 
17 3110 number, Japan Unexamined Patait Publication Hd 2- 
302410 number, Japan Unexamined Patent PubUcation Ifci 1- 
129003 numbo*, J^Mn Unexamined Patent Publicati(Hi Hd 1- 
2 10404 number, J^ian Unexamined Patent Publication Hd 3- 
66710 number, J^jan Unexamined Patent Publicatiai Showa 3- 
70710 nuniba-, Jjpanlfeexamined Patait Publication Hd 1- 
207248 number, Jqjan Unexamined Patent PubUcation Showa 
6 3- 222177 number, Jspan Unexamined Patent Publication 
Showa6 3-222178 number, Jqwn Unexamined Patait 
Publication Showa 6 3- 222179 nun±«r, Jq>an Unexamined 
Patent Publicaticm Hd 1 - 12407 numba, J^ Unexamined 
Patait Publication Hd 1-301704 numba, J^ Unexamined 
Patent Publication Hd 1 - 3 1 9489 numba, Japan Unexamined 
Patent Publication Hd 3- 74412 numba, Jq)an Unexamined 
Patent Publication Showa 6 1 - 264010 numba, Japan 
Unexamined Patent Publication Ifci 1-275609 numba, Japan 
Unexamined Patent Publication Showa 6 3- 251405 numba, 
Japan Unexamined Patent PubUcation Showa 6 4- 74202 
number, Jz^ Unexamined Patent PubUcalim Hd 2-41303 
number, Japan Unexamined Patent PubUcatiOT Hed 2-131 
488 number, Japan Unexamined Patent PubUcation Hd 3- 
56508 number, J^Mn Unexamined Patent PubUcation Hd 3- 
70708 number and Japan Unexamined Patent Publicatiai Ife 
3- 70709 number etc. 

[0079] In addition as description above [A-3] naetallocene com 
pound can also use, OMitactingwith particle surxmI compound. 
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mi^iZti,V^^. tsmt-^^tLXit. Si02. A 
• I2O3.; B^Oa. MgO. Zr02. CaO. TiOz. ZnO 
. Sn02. BaO. ThOUt'omm&Wt-^^. /"KUX 

;K'J:^atfux ?K'J4->5^;u 
[0 0 8 0] c*ib<Dfii*:fc^«!iii, -sm±ja^^t> 

•e•Tffll^5C:^:t,Tf#«. Ctie)(Dat>s Si02. AI2 



[008 1] crojcdJ&wai^a^b^iattjeKfiic^ cb] 

tUTtt, tzt^li [B-1] ^ttT^US-OA^b^^j. m 

[0 0 8 2] COT J: 5 [B-1] ^^TJl^Z-'^Uf^m 

A{b^^* « C i # 4 . 
Ra„AlX3^ 

(a«t>, R«ttK*»i~i 2(D8s<b*sfeST'fey. XI 
ie-«aicfcL^r. R" liK^ai ~ i 2(7>ft{b*^si 

[0 0 8 3] h'J/'F;U7>U5-'t7A. h'jX^jbTiU 
^yUT^US^OA. h'J:t<7^;U7;U5-0A. h'J2- 

[0 0 8 4] -f v:^Ux;U7>l/5:i':;AJS:i:*a)7^uy- 
;U7;U5^0A. s?>f^;u7;u5X':7A^;n»j K. e?x 
^;u7;U5:i';7A^7a«j K. y-f v^ae;u7;i.5-':7 
A^^piJK. SJ-f v:?^;U7;U5:^'>A^;d«J h\ y^t 
5^;U7>l.5-'t7A^n5 Kftt*(De;7;U+;U7;U£-'> 

[0 0 8 5] ;'f^;U7;i'5X't7A-trx4^^7nU K. x^ 
;i/7;u5x':7A-tr;^4^^7aij k\ -f v:^ne;u7;u5x 
D y K. :f5^;u7;u5:z«5A-bx4^^7 n u 
K. x^;i,7;u5=.'>A-trX4^:?n5 KJ5:if©7;i'+;i' 
7;U5:i';;A-b:^=^/\v-f K. I 



bearing in suppcxt As suppwt conpound, SiQ2, AI2O3 
B2Q3, MgO, Zi02,the CaO, TiOa, ZnO, Sn02.Bad 
HiO or other ina-ganic suj^ort conpound , the polyethjdene , 
polypopjdene , poly l-butene, poly4-msthyl-l-pentaie 
and styraie- divin>d benzene copolymer or other resin can be 
used. 

[0080] These support conpound can also use, 2 kinds or more 
COTibining. Amcmg these, it can use Si02, AI2Q3 and 
desirably. Next, you explain oonoeming orBananetallic 
compound catalyst conponait wWch includes metal v^Wdiis 
diosoi from [B] Periodic Table Group I to Group m wWch is 
used with this invention. 

[0081] As this kind of organometallic conpound catalyst asnp 
onoit [B], conplexed alkyl conpound of ioc example [B-1] 
organo-aluminum conpound, Group I metal and aluninunEmd 
organometallic ccsipound etc of Group n metal can be used. 

[0082] 



RanAlX3-n 

h (fc Formula, Ra is caiboD numba- 1 to 12 hydrocarbon grou 
p, X is halogen or hydrogen, then is 1 to 3. ) above-mentioned 
Gaieral Formula, Ra is carbon number 1 to 12 hydrocaibon 
group, for exanple aUfjd groip andthe cyanoallyl group or 
ai>d group, but concretely, it is a methyl group , a ethjd group , 
a n-proRj4group,a isoprop>ignxip,aisobu^group,a 
praitjd group , a hexyi group , a oct)d group , a cyclcpentyl 
group , a cyclohex)4 group , a phaijd group and atoljd group 

etc. As this kind oforgano-aluminum conpound, like below it 
can use conpound concretdy. 

[0083] Trimeth)d aluminum , trieth>4 aluminum , triisopropjd 
aluminum , triisobut}4 aluminum , trioctji aluminum and tri 2- 
eth)ihe^ aluminum or other triallgd aluminum . 



[0084] Isoproijd aluminum OT other allraiyl aluminum, dime* 
hjd aluminum chloride, diethjd aluminum chloride, 
diisqjTopyl aluminum chloride, diisobutjd aluminum diloride 
and dimeth)4 aluminum brmide or otha dialkjl aluminum 
halide. 



[0085] Methjd aluminum sesquichloride , ethj4 aluminum sesqui 
chloride, iscpropyl aluminum sesquidiloride, butyi aluminum 
sesquidiloride and ^yl aluminum sesquibnMnide or other alkjd 
aluminum sesquihalide . 
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[0086] >5^;U7;US-'l7Av^7atJ h\ Xf^;u7 

[0 0 8 7] vX^;U7;U5-0A/\^ K^-f K\ v>r 
= -'t^A/W K^-f Ko [B-1] W«7;U5:i^7Afc 

[0 0 8 8] R^nAlYa-n 

ORb -OSiRCjS, -OAlRdjS. -NRe^S 
. -SiR^3»*fc(i-N (Rg) AlRh2S-C?fey^ „ (i 

i'-2-efcy. Rb . Rc . R<* fccfci;Rh(i>^;bS 

;UvU;US3Si:T*fey. Rf fccfcl/Rg li->t5^;uS. x 



[0086] Methyl aluminum dichloride , ethyl aluminum didiloride , 
isopropyl aluminum didilonde and eth)d aluminum dibromide 
(X cAict alkyl aluminum dihalide . 

[0087] Diethyl aluminum hydride and diisobut>4 aluminum hyd 
ride or other alkyl aluminum hydride . h addition it is possible 
also to use ccMnpound v/bidi is shown withthe below-mentioned 
General Fonnula as [B-1] organo-aluminum compound. 

[0088] Ran AlY3.n 

In above-mentioned General Formula putting, As fir Ra being s 
imilar to desaiption above, to be, Y is -ORb group , -OSiRc3 
group , -OAIRd2 group , -NRe2 group , -SiRD group orthe 
-N(Rg)AlRh2 group, n is 1 to 2, Rb, Rc and RdandRhare 
methyl groi?) , ethyl group, isopropyl group , isobutyl group , 
cyclohexji group and the phaijd group etc, Re is hydrogen, 
methyl group , ethyl group , isoprqjyl group ,the phaiyi 
group and trimethylsilyl group etc, RfandRg is methyl group 
and ethyl group etc. 



[0 0 8 9] COcfc^^P [B-1] *a7;bSxOA<b^«3 
(i) Ra„Al(ORb)3.„ V^t^iM>it^^. m^it. I 

v>^;u7;usxT5i,y h^i>K\ vx^;u7;bsx't7 
Axh+vK. v>rv:?5^;U7;US-'5A> h+vK?t 

t\ (ii) R«nAl(OSiRC3)3^ t?«$*t4fc^«a. I 
0^J^(S. Et2Al(OSiMe3) . (iso-Bu)2AI(OSiM 
ea) . (iso-Bu)2AI(OSiEt3) Uii. (iii) R^^A 
l(OAlRd2)3^-C?«aF*l4{t^«8. fiJJ^tf. EtgAlO 
AlEt2. (isa-Bu)2AlOAI(iso-Bu)2 >5:i:\ (iv) 
R^AHNR^)^^ V^^tli>it^^. m^li. Me2A 
lNEt2. Et2AlNHMe . Me2AlNHEt . Et2Al 
N (Me3Si)2 



[0089] As this kind of [B-1] orgsno-aluminum compound, am 
CTetely, like below it can usethe conpound. 

(I) Are displayed wife Ran Al (ORb) 3- n „ are displayed with ( 
iv) Ran Al(NRe2)3-n theconpound, fOTexanpleMe2 
AlNEt2,Et2AlNHMe,Me2AlNHEt andEtzAlN 
(Me3Si)2 whidi sudi asaxipound , forexampleEt2 AlO AlE 
t2 and(iso-Bu)2A10Al(iso-Bu)2 vAiidi are displ^ed with 
(iii) Ran Al(OAlRd2) 3- n such as conpound, forexanpleE 
t2 Al (0SiMe3), (iso-Bu) 2 Al (0SiMe3) and (iso-Bu) 2 Al 
(0SiEt3) which are displs^^hvith (ii) Ra n Al (OSi Rc 3) 3- n 
such as conpound , fir exanpledimeth>d aluminum msthoxide , 
diethjd aluminum ethoxide and diisobutyl aluminum methoxide 
vdiich 



(iso-Bu)2AlN (Me3Si)2 35:i:\ (v) RflnAI (S 

>R^3) 3-n T*a$*l^<b^fe. -t?J^lf. (isa-Bu)2A 
ISiMes (Vi) R^nAl [N (Rg) AlRhz^a 

^ r*«**L4ft#«l. m^lt. EtjAiN (Me) AlE 

t2. (iso-Bu)2AlN (Et) Al (iso-Bu)2 J&ifo 



Compound, forexanpleEt2 AlN(Me) AlEt2 and(iso-Bu)2 
AIN (Et) Al (iso-Bu)2 which etc sudi as conpound 
aredisplayedwith(vi) RanAl (N(Rg)AlRh2) 3-n and for 
example (iso-Bu)2 Al SiKfc3 which aredisplayed with (v) Ra n 
Al (SiRD) 3- n sudi as (isoBu) 2 AIN (Me3Si)2 . 



[0 0 9 0] ^tz±m<D^otj: [B-1] ^^TJl^^^A 
it^^tLX. R«3AI . R«nAl(ORb)3-fl. R«nAl 
(OAlRd2)3-n T?«*3**i4^a7;US^'i?A«3^»a 



[0090] h addition you can list organoaluminumones whidi are 
displayed with the Ra 3 Al , Ran Al (ORb) 3-n and RanAl 
(OAlRd2)3-n as desaiption above as [B-1] organo- 
aluminum conpound,as prefened example. 
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[009 1] miS^*gi:7;u=-0A^<D^T;u+;u 

Ml A 1 RJ4 

5)4. LiAI(C7Ht5)4 fcJ:i:3bW?>*i4o I 



[0091] As conplexed all^ate of Group I metal and aluminum, 
conpound vMch is displayedwith below^noitioned General 
Formula can be illustrated. 

Ml AlRj4 

(h Fcmuila, Mlisli , Na and K, theRj is carbcsi number 1 to 
15 hydrocarbon group. ) concretely, you can list LiAl(C2 
H5)4and UAl(C7Hi5)4 etc. 



[0 0 9 21 ^1 \i^±m<D^^^mit 



LXlt. T 



RkRlM2 

(xCcf^. RJ^ . Ri ltS^m&^ - 1 5a)K{b*^Sfe4 

[009 3] ctL&ofc^ftii. 2aja±flfffl-r«>ct 

tT*t*o CCD<fc33& [B-2] ^ffl7;U5:^'l7A:t^v{b 
^l&tLTIi. ;^i*MlciiTIE-tea (1) fccti; (2 

[0094] 
[fc3] 



R2 Al -<0A13jip AIR2 
R 



[0092] As organometallic compound of Group II metal, compo 
und whidi is displayed with thebelow-mentiOTed Goioal 
Fommla can be illustrated. 

RkR]M2 

(h Formula, Rk and Rl to be carbon number 1 to 15 hyirocar 
bon group or halogen,being mutually same and diflFering, it is 
possible to be, but wiienit is a halogen, you exclude in each case. 
MzisMg, Zn and Cd. ) ccHiCTetely, you can list diethyizinc, 
diethyl magnesium, butyl eth>d magnesium , the ethyl 
magnesium chloride and but)4 magnesium chlOTide etc. 

[0093] These conpound can also jointly use 2 kinds (x more. 
As this kind of [B-2] organoalunrinumo?^ conpound, 
concr^ely it is possible to illustrate thebelow-mentioned 
Gaieral Fonnula (1) and aluminoxane whidi are displayed with 
(2). 

[0094] 

[OiemicalFonnulaS] 



(1) 



<OAl 
I 

R 



(2) 



[0 0 9 5] (-flSxC (1) nillf (2) izni^x. R 

s-'AOiOBa-efe^. ) cz-e, z(07)us.y:t-^-^ 

(OAl(Rt)) T'S*3$*l47;U4r;i/:i-**>7;U 

ttRtm»(D^itm&^m^^ti>ztt<x'^. Rife 



[0095] (h Gksitral Fonnula (1 ) and (2), R is methyi group , et 
h>d group, propyi group and butjd group or other hydrocarixjn 
groiq>, is preferaWy nieth>d group , dhyl group and especially 
preferably meth>1 group, them is int^er of 2 ot more and 
|H-ef«ably5to40. ) Here, this aluminoxane may be formed 
from mixed sSkyl oxyaluminum unit \^di consists of theallgi 
oxyaluminum unit {Hsk, as for Ri and R2 it is possible to 
illustrate hydrocarbon group vAudi issimilar to R Ri and R2 
displays diflferent group] which is displ^^ed with allgd 
oxyaluminum unit and type (O Al (R2)) v/tddi aredisplayed with 
1ype(0Al(Ri)). to that case, methji oxyaluminum unit (O 
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(D^-^izit^ -?«^;U:t+v7;US^0Ami4 (OAl(C 
" H3)r^3 0^;U%BLh. »*t<l45 0^JU%ja±. 

[0 0 9 6] **WT'fflUbn^ [B-2] ^8l7;US-';7 



[0 0 9 7] C:a)J:5?5:7;i/Sy:t^4j->0f>gjgj£i. L 

'J7;b+;u7;u5-0i.J5:i:a):&ttl7;b5-0Aib^ia 



[0098] (2) K>if>, h;bx>. x^;ux-x 
-f h^t Ka7T>^Pif(7>SE»:«T*h'J7;U+;U7 
;U5 l^'t? Afcf ifa>^ai7;US -':7i.<b^«3lCltft7K^ ft 

[0099] (3) K>-lfx h;UX>/cCif(Z) 

J«ft4>"e h y 7;U:^;b7;i.5xf5A^fi:a)^ffl7;U5::: 

+i> K^:i:a)^iaxX<b^«g$SCE$lt45^,^. 

[0 10 0] ZtihOy^mOo-^Vlt. (1) (D:&;£$ 

S(D7;i.SX':7AeJl^(D*«&S«»^^*LTl^T* 
llLoA^x35:l^o *fcIi]itt$*i.fc±IE7;USy;*-+-y-> 

Oi§5aixe>-gSEfe4bL>li*SJS:S8l7;usxOA{b^«8 



[0101] 7;US/:i-+-y'>a)Si3g<Z)(RlcfflLXb*l-5 

7;U$xOA. h'jX^;U7;USX';?A. hUT^Pf;!. 
7;i.S-0A. hU-<v:?Qe;U7;U5x'^A. hUn- 

3^^;u7;usxr^A. hu-f v:7^;u7;u5xr5A. h 
'J sec-^^;i/7;u 5 xr^ A. h U tert-:?^;U7;i/ 5 xO 
A. K'JK>^;i.7;u5i:.H7i^^ h 'J'^+v;U7;U5x 

hU:*-^7^;U7;U5x»>A. h »jTi/;i/7;i/5x 
't^A^PifO h'J7;U+;U7;i/SX'^A : h'Jv^^D^^ 

V;U7;USXr:7A. hUi/^7P:i-/7 5^>U7;USXr^A3& 

ifa)hy*>^7a7;u+;u7;usxrt7A : v>^;u7;u5 
xr:7Ai?aU K. vx^;u7;u = xOAC7a'j h\ $;x 
^;u7;bsx':7A:?a$K. v< v:;^;u7^us -^a 



Al (CH3)) aluminoxane whidi was formed frcm mixed alkjd 
oxyaluminuni unitwhidi is included at ratio of 30 mole% or 
greatCT, prefaably50inole%orgreatCT and particularly 
prefCTably 70 molrt^ or greato" isideal. 

[0096] [B-2] organoaluminuin oxy conpound vAddti is used wit 
h this inventicHi may be aluminoxane of the prior jxiblic 
knowledge, to be benzene insoluble organo^uminum 0?^^ 
conpound whidi is discovered in additicxi by this applicantand 
others is possible. 

[0097] As production method of this kind of aluminoxane, it is 
possible to illustrate the for exanple following m^od. 

(1) Adding trialkjd aluminum or otho* o-gano-aluminum ccnp 
ound to conpound or ccHitain wata* of crystallization salts , the 
for exanple magnesium chloride hydrate, cqper sulfite 
hydrate , aluminum sulfite hydrate , nickel stdfete hydrate and 
cerous dilcride hydrate or other hydrocarbcxi medium 
suspoision whidi contain theadsorbed water, method which 
reacts. 

[0098] (2) Method which water operates trialkyi aluminum or 
other organoaluminum conpound directly in ben2ene ,the 
toluene, eth>ietha- and tetrahydrofiiranorothamBdimn. 

[0099] (3) fc decane , benziene and toluaie ot other medium i 
n triall^ aluminum or otha: organo-aluminum compound, 
dimethjd tin oxide and the dibutyi tin oxide or other organotin 
conpound method >^ch reacts. 

[01 00] Among fliese method, it is desirable to adopt method of 
(1). Furthmnare as for said aluminoxane, ccmtaining 
org3non:Ktal conponent otherthan aluminum of trace, it does 
not become inconvenient. In addition distilling solvent or 
unreacted organo-aluminum compound fix)m soluti(Mi of 
theabove^nentioned aluminoxane whidi recovers after 
removing, redissolving it ispossible to solvent to do. 

[0101] Concretely, trimethyl aluminum, trieth>4 aluminum , t 
ripropyl aluminum, triiscpropyi aluminum, trin-but>4 
aluminum, the triisobutyl aluminum, tris-butjd aluminum, tri 
t-but>d aluminum, tri pentyl aluminum, tri hex>i aluminum , 
trioct>d aluminum and the tridec>d aluminum or other trialkyi 
aluminum; tiicyclo hexjd aluminum and tricyclooct^ 
aluminum or other tricy:loalk)d aluminum; diineth>d aluminum 
chloride, diethyl aluminum chloride, diethyl aluminum 
bromide andthe diisobutyl aluminum diloride or other dialkyl 
aluminum haUde; dieth>1 aluminum hydride and diisobutyl 
aluminum hydride or other dialled aluminum hydride ; you can 
list dimethjd aluminum methoxide and the diethyl aluminum 
^Qxide or other dialkyl aluminum alkoxide; diethyl aluminum 
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So 

[0 10 2] *fcTIE-flgiCT*at)$tt4>f v:/Ux;i. 
7;U5xH;A$ffllxSCtt,-e^4o 

(i-C4H9)x Aly (C5Hio)z 

) ztih<Do'^. K'J7;u4r;u7;u5x':7A*<1#ic»* 

to 1 0 3] ±lE0Wa7;U$-':7A<b^1^fi. m^v 
'O^'X '^^-y-^. K 

^(fb^iSo -^^e>a>5*>»^c3^§^SBl^b7K^^A<»$L 



[0 10 4] *fc*36B^T*(i, [A] giglfejgfc^l^tt 

ffi<b^^r>3^ttj«ia^x*fe4s^(zit. [B] :sai^s 

A-3] >^^n-bMb-&^T*fcSii^(z|J. [B] *a*a 



to 1 0 5] ^fcc<7)j:5^ [A] m^^mit^^tAm 

l&^t^^U [B] Wa4Sfb^«!i«MEse»|ca-:i-u:7^ 
>i:7KUXMb^«5i:$:p<i^S^$-t^S,-^LT. 

(b) $fflL^rtJ:l>o 



jOI 0 6] rn^Fm-t^ (b) tLXlt. TE-IS^T 



phenoxide or other dialk>d aluminum aryloxide etc as organo- 
aluminum corrpound vAndi is used case of productionof 
aluminoxane. 



[0102] h addition it is possible also to use isopren}d aluminum 
wWch is displaysdwith below-mentioned General Fomiula 

(i-C4H9)x AIy(C5Hl0)z 

(In Formula, x,y and z are positive number, arethez22x. )A 
mong these, trialkjd aluminum especially is desirable. 

[0103] Above-mentioned organo-aluminum conpound is used, 
or combining with alrae. h addition is used case of production 
of aluminoxane as solvCTtwhidi, benzene, toluene, >^ene, 
cumene, cymene or other aromatic hydrocarbon , pentane, 
thehexane, heptane, octane, decane, dodecane, 
hexadecane , the octadecane or other aliphatic hydrocarbon , 
cyclopentane , cyclohexane , cyclooctane , nxthjd 
cyclq)entane or other cycloaliphatic hydrocarbon , gasoline , 
the illuminating oil , gas oil or other petrolaim distillate or 
above-maitioned aromatic hydrocarbon , halide compound of 
aliphatic hydrocarbcHi andthe cycloaliphatic hydrocarbon you 
can list dilorinated product , brominated substance or other 
hydrocarbon solvoit , ethyl ether and tetrahydrofuran or 
other ethersespecially. It can use especially aronratic 
hydrocarbon among these desirably. 

[0104] FurthOTTiore with this invoitim, vAim [A] transiticxi m 
etal conpound catalyst component is [A-1] solid state titanium 
catalyst amponait or the[ A-2] titanium tridiloride-hased 
catalyst conpcment, as for [B] organonxtallic conpound 
catalyst component, it is desirable to be a [B-1] organo- 
aluminum compound, wiioithe [A] transition metal conpound 
catalyst conponent is [A-3] metallocene conpound, as for [B] 
org^nometallic conpound catalyst conponent, it is desirable 
tobea[B-2] organoaluminumoxy conpound. 

[0105] h addition in this kind of [A] transition rretal conpou 
nd catalyst component and [B] org^nonetallic compound 
catalyst conponent prqjaratory itoopolymoizes aolefin and 
polyene conpound at time of, according to need litethe 
electrcMi donor (a) or descripticHi below which is mentimed 
earlio" makinguse of electrOT dmor (b) it is good. 

[0106] As electron donor (b), oigjmosilicon conpound which is 
shown with below-mentiaied G^eral Formulacan be used. 
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[0 1071 h'J>^JU> h^vv^X hU;^9^;UX 
h^S/S/^i/. K+vv^X 
xh^vv^>. v-<v:^pe;Ui^> K^vv7>. t- 

i?7xx;us;xh+v/v^>. fxo-hu;uv;« h 

vv^x i/^P'N*5/;u^^;ii/x h*vv^>. X 

ex;uhij> h+vv7>. >^;uh'J;^ h+i/v^> 
. n-:?Qe;uhUxh^i/v^>. xv;bSU> h^v 
-rS/^Uhyxh^i/S/^V. '7xx.;uhij> h 

^;i/hUxh4^S/v^X xf^;uhijxh^i/i/^>. 
ex;uhijxh+i/5/7>. t-:?^;uhUxh4^i/i/^ 
n-:;T;Uh'Jxh:^.vv^>. iso-'^^;H-'jx h 
3^xx;uhijxh^2/i/^>. T'T^/y 
pe;uhUxh:^>5/i/^>, '57a/UhijX^:^5/V^> 

. x^;Uh»MV:^P7K+vv/^>. ex;uh'j:^h+ 
S/^^P'N+v^Uh'J^ h+i>i/^>. v^7P 
'N+i/^u h u X h+i> 2-y ;U7f:;ut'> h 'J h 
^'^v^x 2-y;U7ft;u:f>h'jx h+S/i/^>. 2-y 

h'J>5^;u:7x>'+i.'i^^>, >5^;uhu 

vxh+vv^» . ex;uKU7-t:h4^vvvX v 
h^x h+vvvP4^-y->. v^7PK>f^;US 
U> h+i/i/^>. 2->f';Ui/^7PK>^jUKij^ 
*>v^l/. 2,3-'y>^jUv^7P^>T;UhU-?« h^^vv 
v^7P^>^;Uh»jxh:^^vvv>. i?i/i7PK 
h4rS/5/^>. fx {2-p«^;Ui/^7P^>^ 
h+vv^X fx (2,3-i;;^^;Uv^p/<> 
v> h+i/v^>. yv^;p^>9^;i.vxh+v 

P><>^;UXh+vi>^>. i^i/^7PK>^;U>5^;UpC 
h+S/i/^>. i/v^7a/>?>5^;i.x^;i.pe h+i/V7> 

^;uxh4ri>i/^>. 5/<7P/<>^;ui/>^;i/;t 

P^>^;i/i^y ^jux h+vv^>o 

[0 108] c::h.b(Dp^, x^;u h U X h^v > 
. n-:^pe;UhUx h4^vv7l/. t-3^5^;u h 'jx 



Concretely, as description below you can list conpound as in (In 
Formula, Rand R' is hydrocarbon group, is 0<n<4. 
)description above as organosilicon conpound whidi is shown 
with General Formula. 

[0107] Trimethyl methoxy silane , trimethyl ethoxy silane , d 
imethyldimethoxysilane, dimeth>ddiethoxy silane, 
diisopropjd dimethoxy silane , t-butyi nxthjd dimethoxy silane , 
t-butyl methjd diethoxy silane , t- an^ meth>d diedioxy silane , 
biphenjd dimethoxy silane , phen>imethyi dimethoxy silane , 
diphenyidiethojg^ silane, bis o-tolyl dimethoxy silane, bism- 
tolyl dimethoxy silane, bis p-tol>4 dimethoxy silane, hisp- 
tol>4 diethoxy silane , bis ethyl phenyl dimethoxy silane , 
dicyclohexjd dimethoxy silane , cyclohexjd methjd dimethoxy 
silane , cyclohexjd methyl diethoxy silane , ethjd 
trimethoxysilane , ethjd trietho?^ilane , vinyl 
trimethoxysilane , methji trimedio>Q«ilane , n- propyl 
trietho3Q«ilane , decj^ trimetho^^ilane , dec>4 tri^oxysilane , 
phenyl trimethoxysilane , y- dilwo prcpyl trimethoxysilane , 
methyl triethoxysilane , ediyl trieflioxysilane , vinyl 
triethoxysilane , t-butyl triethoxysilane , n- butyl 
triethox>siIane , iso- butjd triethoxysilane , lAienyl 
triethojQsilane , y- aminop-opyl trietho?^ilane , dilcro 
triethoxysilane, eth>dtriisopropoxy silane, vinyl tributoxy 
silane, cyclohe?^ trimethojQ^ilane , cyclohex>i 
triethoxysilane , 2- norbomane trimethoxysilane , 2- 
norbomanetrietho^^ilane, 2-n<xbomanemi^>ldimetho3g^ 
silane , eth>d silicate , butyl silicate , trimefliyl phenoxy silane , 
methyl triall>4oxy (allylo;^) silane , vinyl tris (p- methoxy 
ethoj^ silane), vinyl triacetojQ^ silane, dimethyl tetra etho)Q^ 
disiloxane , cyclopentjd trimethoxysilane , 2- methyl 
cyclopentyl trhnethoxysilane , 2, 3- dimethjd cydopent>d 
trimethoxysilane , cyclopait>4 triethoxysilane , dicyclo 
paitj^diinethoxy silane, bis(2-mBth^cyclcpent>4) 
dimetho:^ silane , bis (2, 3- dimethyl cyclopentyl) dimethoxy 
silane , dicyclo pent>4 dietho;^ silane , tricyclo pentyl 
methoxy silane , tricyclo pentyl ethoxy silane , dicyclo pentyl 
methyl metho:^ silane , dicyclo pent>d eth>4 methoxy silane , 
hexenyltriiTKthoxysilane, dicyclo paityl methyl ethoxy 
silane, cyclopentyl dimethyl methoxy silane, cyclopentyl 
diethyi methoty silane and cyclcpoityi dimethjd ethoxy 
silane . 



[01 08] Among these, it can use efliyl triethoxysilane , n- prop 
yi triethoxysilane , t-butyl triethoxysilane , vinyl 
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tnethoxysilane ,the phenyl triethoxj^ilane , vinyl tributoxy 
silane, hphenyidimethoxysilane, phenyimethyi dimethaxy 
silane, bis p-tolyldimetho^or silane, p- tolyi methyl 
dunethoxy silane , the dicyclohexyl dimethoxy silane 
cyclohexyi methyl dimethoxy silane, 2-norbomane ' 
triethoxjBilane, 2-norbomane methyl dimethoxy silane, 
phenyl triethox>5ilane , dicjclo pentyl dimethoxy silane ' the 
hexenyltrimethoxysilane, cyclopent>1 tnethoxysilane , ' 
tricyclo pentyl methoxy silane and cyclopentyl dimethyl 
tnethoxysilane desirably. 



[0109] These organosilicon ccnipound can also use, 2 kinds or 
mrae ccMnbining Furthermwe with this invention, 2,6- 
substituted piperidine; 2,5- substituted piperidine;'N,N,N',N'- 
tetrameihjdmeth>daie diamine and theN,NJ^,N'- teti^>d 
methylene diamine or other substituted msthylenediamine; 1, 3- 
dibaizjd imidazDlidine and 1 , 3- dibaizyd-2- phenji 
imidazolidine or other substituted methylenediamine or other 
nitrogen-containing electron donor , triethyl phosphite , tri n- 
Fopyl phosphite , tri isoprqjjd j^osphite ,the tri n- butyl 
phosphite, triisobutyl phosphite, diethyl n- butyl phosphite 
and diethyl phenjd jAosphite or otha phosjAite ester rtc it is 
possible alsoas electron donor (b), to use phosphorus content 
electron donor , 2,6- substituted tetrahydropyran and 2,5- 
substituted tetrahjdiopyran or ofliw ojoigen containing 
electron donor. 

[01 10] As description above 2 kinds or more it can jointly use e 
lectrond(siQr(b). With this invoition, when olefin pofynw 
is produced, in [A] transition metal conpound catalyst 
conpraient and [B] OTganomaallic ompound catalyst 
compmait first an abovB^nentioned way, copolymerizing with 
olefin andthe polyene compound, it forms prepolymerization 
catalyst 

[0111] You can list edij4aie and carbon number 3 to 20 otole 
fin as olefin which is used forthe prepolymerization, concretely 
you can list propylene, 1-butene, l-pentene,the 1-hexene', 
3- methyl-1- butesne , 3- methyl-1- pentene , 3- ethyl-1- 
pentene , 4- methyl-1 - pentene , 4, 4- dimethyl-l- pentene , 
the4-methyl-l-hexene,4,4-dimethyl-l-hexene, 4-ethyl- 
1-hexene, 3-ethyl-l-hexene, 1-octene, l-decene,the 1- 
dodecene, 1-tetradeoene, 1-hexadecene, 1-octadeccne and 
1-eicosene etc as carbon number 3 to 20 a-olefin. These 
olefin are used, or combining with alone. 



[01 12] Amaig these, it can use ethylene desirably. Asforolefi 
n which is used with prepolymerization, also it is possiblebdng 
same as oolefin wWch is used with this polymaizationwhidi it 
mentions later to differ. 
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[01 13] hadditicKiconCTetely, like below you can list ccxipou 
nd asthe polyene conpound which is used fcH- 
prepolymaization. 4- methyl-l , 4- hexadiaie , 5- methyl-1 , 4- 
hexadiene , 6- methyi-1,6- octadiaie , 7- methyl-l ,6- octadiene , 
6- eth>d-l ,6- octadiene , 6- propjd-l ,6- octadiene , 6- butjd-l ,6- 
octadiene , 6- methjd-l ,6- ncmadiaie , 7- methyl-l ,6- 
nonadiene , 6- ethj4-l,6- nonadiaie ,7- ethyl-1,6- nonadiene , 
6- nneth)d-l,6- decadiene , 7- mEtfi)d-l,6- decadiene , 6- methyl- 
1 ,6- undecadiene ,1,4- hexadioie , 1 ,5- hexadiene , 1 ,6- 
heptadiene , 1,6- octadiene , 1,7- octadiene , 1,8- nonadiene ,1, 
9- decadiaie ,1,13- tetradecadiene , 1 ,5,9- decalriene ,. 
butadiene and isoprene or other aliphatic polyene compoundw 
vinyl cyclohexene , vinyl norbomene , ethylidene norbomenel 
dicyclopentadiene , cyclooctadiene , 2,5- norbomadiene ,1,4- 
divinyl cyclohexane ,1,3- divinjd cyclohexane ,1,3- divinji 
cyclopaitane , 1,5- divinjd (^looctane , 1- all>d- 4- vinjd 
cyclohexane ,1,4- dialljd cycldiexane , 1- allyl-5- vinyl 
cyclooctane , 1,5- diall>4 cyclooctane , 1,3, 4- tri vinyl 
cyclohexane, 1-allyl- 4- isq>ropai>l cyclohexane, 1- 
isq)ropai>4- 4- vin>4 cyclohexane and l-isopropaiyl-3- 
vinji Qclopentane or otha* cycloaliphatic polyoie conpound ; 
divinyl benzme and vinyl isopropenjd benzene or otho" 
aromatic polyme conpound etc. 
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[01 14] These polyene carpound are used or combining with al 
CHie, in case of thecopolymerizatiOT ( prepolymerization ) of 
olefin. With this invention, as description above among 
polyene conpound, carbon number is the? or gteata:, it can 
polyene conpound ^iiich at same time possesses olefinic doubl 
bondin both aids desirably, fiirthemiOTe it can use aliphatic or 
cycloaliphatic polyene conpound whidipossesses olefinic 
double bcMid in both ends mOTe desirably. 

[01 15] Concretely, it can use 1,6- heptadioie , 1,7- octadiene , 
1 ,9- decadiene ,1,13- tetradecadiene , thel ,5,9- decatriene , 1 , 
4- divinyl cycldiexane ,1,3- divinyl cyclopaitane , 1,5- 
divin>4 cyclooctane , 1- ally!- 4- vinjd cyclohexane and 1 , 4- 
dialljd cyclohexane etcdesirably. 

[0116] carbon number 8 or mOTe and preferably carbon numb 
Q* aliphatic polyoie conpound oflOa-more, particularly 
prefoably carbon numbouse strai^t chain aliphatic polyene 
compound of 1 0 or more even among these, but it is desirable. 

[0117] With this invention, it is desirable to ccpolymerize with 
combination ofthe ethylaie /1 ,7- octadiene , ethylene /1,9- 
decadiene, ethylene /1, 1-3- tetradecadiene, ethylaie /1, 5,9- 
decatriene, propylene /1 ,9- decadioie, pr(pylene/l,5,9- 
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decatriene,thebutene/l,9-decadiaie, 4-niethyl.l-pentene 
/1 ,9- decadieaie , 3- methjd-l - butene /1 ,9- decadiene , 
eth>4ene/l,4-divin>4cyclohexane and propj4ene/l,4. 
divm>1 cyclohexane as descriptionabove copolymaization ( 
prepolymerization ) it does olefin and pol>OTe compound 
atthetimeoC 

[01 1 8] Usually as for polyene conpound, it is used for [A] tra 
nsition nKtal cx>mpound catalyst conponent and [B] 
organom^lic corrpound catalyst conponent, at quantity of 0. 

00 1 to 5 mole and particularly prefwably 0.01 to 2 n»le vis-a- 
vis olefin 1 nx)lewith this inventiai, as descripticMi above 
copolymaization ( jyqxjlynKrization ) itdoes olefin and 
polysne conpound at time of. 

[0119] With this invention, as for prepolynKrizati(Hi it is possi 
ble to do under coexistingpf inat solvent >\liich it mentiais 
later it is desirable in said inat solvent todo relatively under 
moderate tenpaature condition, above-maitioned olefin , 
includingthe polyene conpound and catalyst coiponent h 
this case, it is possible to do undo- conditim -which 
ccpolymers\iuch is formed melts in polymerizatioa medium and, 
it is possible to do under thecondition whidi is not melted, but 
preferably it does undo- conditiai >\liichis not n^lted 

[0120] Concretely, p-opane, butane, poitane, hexane, he 
ptane , the octane , decane, dodecane and illuminating oil or 
other alijiiatichydnxarbQn; cyclopentane, cycldiexane 
andthe methjd cyclopentane ot other cycloaliphatic 
hydrocarbon ; benzene , toluaie and xyiaie or other 
aromatic hydrocarbon ; you can list ethjdene chloride and 
dilorobenzene or otha* halpgenated hydrocarbon ; or these 
blend etc as inot solvent which is used caseof 
prqxjlymerization. Among these inert solvent, it is desirable to 
use especially aliphatic hydrocarbon. 

[0121] h which of batch type , semicontinuous syston and c 
ontinuous system to do it is possiblethe prepolymerization. 
With prqwlymerization, catalyst of hi^ cmcentraticHi can be 
used in conparisonwith catalyst concentration of inside of 
syston in this polymerizing. 

[0122] As for concoitration of catalyst caiponent in prepoly 
moization, with catalyst component vMdtt isused it differs, but 
conc«itrationof [A] transition metal conpound catalyst 
conponait, with per liter of polymerizatiOT volume andthe 
transition metal atom oonvo^ion, usually ^)[TOX3mately 0.00 

1 to 5 000 millimole , i^efOTbly approximatelyO.Ol to 1000 
millimole , is particularly prefwably 0.1 to 500 millimole. 

[01 23] [B] As for organom^lic oxipound catalyst conponen 
t, [A] transition metal axipound catalyst conponait pa* gram 
0.01 to 2000g, preferably 0.03 to lOOOg, fiuthentnore, it is 
used atthe kind of quantity vAddti polymer of preferably 0.05 to 
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200g forms, transition metal atom per mole inthe [A] 
tramition metal compound catalyst coiiponent, usually 
approximately 0.1 to 1000 nx)le , preferably^roximately 0. 
5 to 500 mole , is used at quantity of particularly prefOTbly 1 
to 100 mole. 

[0124] In addition with this invention making use of electron d 
onor whidi is similar toihe electron donor (a), (b) an above- 
maitioned way case of prepolymerization it is gpod, the 
electron donor, transition nKtal atom pw mole 0.0 1 to 5 0 
mole in [A] transition metal compound catalyst conpcaient, 
preferably 0.05 to 30 mole , furthermore is used atthe quantity 
of preferably 0. 1 to 10 mole. 

[0125] Case of prepolymaization as for reaction tanperature, 
usually^oximately- 20 to 100 °C , preferably 
approximately - 20 to 80 °C , furthemwre it isdesiiable to be 
arangeofp-eferably-10to40'*C Manufecturing 
prepolynwization catalyst is done, moecOTOTtely, 
asdescription below. 

[0126] Q) h inert soh^ent, [A] transition metal conpound cata 
lyst conponent , [B] org^nometallic conpound catalyst 
component and according to need electron donOT 
contactingbefordiand, method where it forms catalyst, 
copolymerizes with theolefin and polyene compound in this 
catalyst and forms prepolymerization catalyst 

[0127] (B) In blend of olefin and polyene conpound, [A] trans 
ition metal conpound catalyst conponent , contacting withflie 
[B] organometallic compound catalyst component and 
according to need electron donor befordiand, method where it 
forms thecatalyst, copolymaizes with olefin and polyaie 
compound in this catalyst andfomis prqwlymerization catalyst 

[01 28] Furthermore it is possible also to use molecular wd^t le 
gulatorlike hydrogenregardingprqx)lymeri2ation. 
prepolymerization catalyst whidi is used with this invention, as 
description above isacquired to [A] transitiai metal conpound 
catalyst conponoit and [B] organometallic compound catalyst 
conponent, [A] transiticm metal compound catalyst 
conponent per gram , 0.01 to 2000g andthe prefaably 0.03 
to 1 OOOg, fiirthermore by above-mentioned olefin and 
copolymerizingthe polyene compound at quantity of preferably 
0.05to200g. 

[0129] Is acquired in this way as foe prepolynKrization catalyst 
wiiidi. Containing olefin * poljroe cqjolymer (There are 
times wdien below " olefin * polyene apolynra* " with you s^ 
sinply. ) whidi is a copolymer of olefin and polyene 
conpound,it becomes, but with this olefin * polyene conpound 
copolymer, constituting unit which is induced fiiomtfie olefin 
99.999 to 50 mole% , preferably 99.999 to 70 moIe% and 
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more prefeably 99.995 to 75 nx)le% , furthemiMe at 
quantityof 99.99 to 80 mole% and particularly preferably 99. 
95 to 85 inole%, canstituting unit wWdi is induced fiom 
polyene conpoundthe 0.00 1 to 5 0 nBle% , preferably 0.001 
to 30 mole% and more prefoably 0.005 to 25 mole% , 
furthermore being contained at thequantity of preferably 0.0 1 
to 20 mole% and particularly p-efeably 0.05 to 15 mole% is 
desirable. 

[0130] Relative ( molar prqwrtion ) of constituting unit 

hare is induced from olefin inthe above-moitioned copolymer is 

measured like below . 

[Molar propcMtion test method] Heat it melts in hexachlorobut 
adiaie 2.0 ml including copolyma-0.35g. After filtaing this 
solution with glass filter (G2), in filtrate it loads inthe nmr tube 
of internal diameta 10 mm including deuterated benzene 0.5 
ml. 

[0131] This making use of Jeol Ud. (DB 69-056-5023) make G 
X-270 type nmr spectraneter, l3C-nmr spectrum ismeasured 
wifli 120 "C number of integrations is 20000 time or greater. 
From nC-iimr spectrum is acquired as description above, 
it seeks withthe peak intcjisity and sum of peak intensity which 
doives in constituting unit (Below it makes constituting unit 
sinply. )wfedi is induced fixsn olefin or peak intensity wWch 
doives in the polyene ccHxipound craistituting unit it is possible 
to seek molar proportion of olefin constituting unit fiom these. 



[0 13 2] ^Wmzit. fcir^lSBovey b©:^,^ (Ac 
ademic Press P80(1972)) Rayfe©??* (Maoronol 
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CP] = 



( [Po] - [P,] ) X 1 0 0 



( CPo] - CP,] ) + ( Ca,] - Car] ) 



[0132] Concretely, method (Academic Press P80(1972)) of fo 
r example Bovey and others and method (Miacramolecules 
(0024-9297, MAMOBX) , 10 ,773(1977)) etcoflheRayand 
others quantity of constituting unit vsiiich is induced fiom 
theolefin can be decided. 

[0133] Fuithamore whai olefin copolymer, it does not mslt in 
hexadilOTobutadienea above-moiticHied way, as moitioned 
later, w^enpolymoizing constituting unitof said copolymer 
can be calculated by measuring quantity of olefin ,and polyene 
conpoundwhidiareccttisumed. mole% [P mole%] of 
constituting unit ^ch is induced concretely fixmpo^e 
iscalculated, as description below. 

[0134] 

[Matheanatical Fommla 1] 
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[0135] (Here, 

[Po] : When polymerizing is supplied numbo- of moles of polye 
ne oonpxind >vhidi 

[Pr] : Nmiiber of moles of unreacted polyene compound 

[oo] : When polymeriziiig is supplied number of moles of olefi 
n which 

[04-] : Number of moles of unreacted olefin) 

Desoiption above [or] and [Pr] unreacted olefin and polyene c 
onpound is decided bymeasuring gas chramatogr^hy etc vMdi 
remain in polymerization vessel making use of. 

[0136] Prepolymerization catalyst which is acquired as descripti 
on above, ,isusually acquired with suspoision state. Can this 
kind of prepolynm2atiQn catalyst it is possible also to use with 
while it is a suspension state at time of polymaizing next stqj, 
and, separating prqx>lymBrization catalystwhich is fixmed fitim 
suspension, also use. 

[0137] There are times v^dien it is not necessary fijr prepolymsr 
ization catalyst A^ch isacquired with above-mentioned 
suspension state fiirthmnore to add [B] Qrg9n<xnetallic 
ccmpound catalyst companait or electron donor in this 
polymerization process vdiidi it nmtions later. 

[0138] Furthermore with this invention, preceding above^nenti 
cned prqx)lymerizatiQn, itcan also polymerize olefin 
beforehand in [A] transition metal compound catalyst 
conpcmoit and [B] organometallic compound catalyst 
component 

[0139] As this olefin, it can use olefin wiiich is namtioned earlie 
r, butthe preferably a-olefin anxxig these, it can use more 
preferably propjdene. When olefin polymoization or 
copolymerization is done making use ofthis kind of 
prepolymaization catalyst, theolefin polymer wdiere melt 
toision is high can be acquired. 

[0140] FurthermDre with this invaitim, as foe catalyst for olef 
in polymerization, asdescription above, it is possible in addition 
to each conponent to includethe usefid other oompcHiait in 
polymaization of olefin. WithmanufecturingnKthodof 
olefin polymer which relates to this inventicMi, as 
descriptionabove under existing of prqx)lymerizati<Mi catalyst 
[I] and organometallic conpound catalyst conponoit [H] 
w^iich includes thanetal wWdi is chosen fitm Periodic Table 
Group I to Group in, olefin polynKrization or 
copolymerization is done, can use those whidi are similar to 
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[B] organometallic conpound catal>^t conpcttient vAnch is 
mentionedearlier as organometallic conpound catalyst 
COTpcMient [ffj wdiidi is used case of this polymaizatioa 

[0141] Concretely, you can list ethjdene and aforonentiOTed c 
arbon number 3 to 20 OK)lefin as theolefin which is used with 
this polymerization. Furthemiore styrene , substituted styrene, 
all>d benzme , substituied allyi boizoie, vinyln^hthalaie , the 
substituted vinjdn^hthalaie, allyl naphthalene and 
substituted allyd naphthalene or other aromatic vinyl conpound , 
vin>d cyclopentane , substituted vin>d cyclopentane, vin>d 
cyclohexane ,the substituted vinyl cyclohexane, vin>i 
cycldieptane , substituted vin>4 cycldieptane, allyl 
norbomane or other cycloaliphatic vin>d COTpound , 
cyclobutene , cycloheptene , the norbomene , 5- methyI-2- 
norbomoie, tetra cyclododecaie , 2-methyl-l,4,5,8- 
dimethano-l^,3,4,4a,5,8,8a- octahydrcmqjhthalene or other 
cycloolefin , allyl trimeth>4 silane , allyl triethjd silane , the 4- 
trimethylsilyl-1- butene , 6- trinKlhyisil>4-l- hexaie , 8- 
trimeth>4silyl-l- octaie and 10- trimediylsilyl-l- decene or 
other silane unsaturated conpound , fiirthermore you can listthe 
polyaie compoxind wiiidi is maitioned earher. 



[0142] These are used or combining with alone. Among these, i 
t can use ethydoie, propylene, 1-butaie, 3-methyl-l. 
butene ,the 3- meth>1-l - pentene , 4- m^>d.l - pentene , 
yinyl cyclohexane , dimethyl styrene , allyl trimethyi silane 
and allyl nai^tfaalene^c desirably. 



[0143] At time of main polymaizing of this invention, because 
in with the ethylaie or usage of otolefin of carbon number 3 
or greater differs, types of the olefin, types etc of catalyst, 
you cannot call to one said . It is desirable to be used at kind of 
quantity which or containsthe constituting unit which is induced 
fiom aolefin of carbon number 3 or greata at ratio of the70 
mole% or greater finally in olefin polymer \v4iidi is acquired. 
Concretely, wiien it copolymedzes with for exanple ethyloie 
and propylene,usually, at quantity of 50 mole% or greater, at 
quantity of preferably 60 niole% or greater,fiirthennOTe using 
prop>daie at quantity of pref^ably 70 mole% ot greater, 
itcopolytnerizses. INDEX 12 TRANSLATED AS: ethylene... 

[0144] With this invaition, at quantity of 30 mole % ck less, at 
quantity of the preferably 20 mole % or less, it is possible to 
contain oxistituting unit vAndti is induced fixjm theolefin otha- 
than a-olefin at quantityof more preferably 15 moIe% 

[0145] With this invention, solution polymaizatiai , in suspe 
nsion polymoization or other liquid piiase polymaization 
method or v;^ phase polymerizatiOT m^od whidi it can 
execute the polymerization. When polymerization takes 
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reaction form of slurry polymerization, it ispossible also to use 
solvent which is similar to inat solvoit v^diich isused for above- 
mentioned prqwlymerization as reaction solvent, and, it is 
possiblealso to use olefin of liquid, in reacticxi temperature. 

[0146] Wiih polymerizatim method of this invention, as for p 
repolymsrization catalyst [T|, convating to transition metal 
atomin per Uter of polyinarization volume prepolymerization 
catalyst, usually approximately 0.001 to 100 millin»le , it is 
used at thequantity of prefoably ^^proximately 0.005 to 20 
millimole. As for organometalUc corrpound catalyst 
conponent [II], usually app-oximately 1 to 2000 mole , it can 
usethe metal atOTH in said compound [D], at kind of quantity 
whidi becomes the preferably ^oximately 2 to 500 mole vis- 
a-vis transition metal atom 1 mole in prqx)lynra22tion 
catalyst in the polymerization systan. 

[0147] Furthemiore with this invmtion, electron donor which i 
s similar to flieabove-mentioned electrcm donor (a), (b) can be 
used. electrcHi donor, usually ^proximately 0.001 mole to 
10 mole , is used at thequantity of preferably 0.01 mole to 5 
mole vis-a-vis metal atom 1 mole of oiganom^hc conpound 
catalyst conponent [H]. 

[0148] Ifwhen polymerizing hydrogen is used, it can adjust the 
molecular wei^t of polymer wdiidi is acquired, polynw \sdiere 
melt flow rate islarge is acquired, h this invaition, as for 
poIymeri2ation caidition with olefin w*ich is used itdiflfere, but 
polynrmzation like below is usuallydone under condition. 

[0149] PolymerizaticHi temperature, usually approxinately 20 
to 300 X , is preferably^oxinHtely 50 to 150 X, 
polymaization pressure, is ambient pressure to 100 kg^cm2 
and preferably^proximately2to501^cm2. 

[01 50] With this invention, polymerization, regarding any me 
thod of the batch type , semicontinuous s>stem and 
continuous system it is possible to do. Furthemwre 
polymerization, changing reaction condition, dividing into 
the2 stages or mxCy it is possible also to do. 

[0151] With this invraition it is possible to produce honxpoly 
mer of olefin at thetime of this polymmzing, in additiai fixm 
olefin of 2 kinds or more tqjroduoe random ccpolymer or 
block copol>Tner etc is possible. Cimcretely, polypropjdene , 
poly(4-meth>l-l-pentene), poly(l.butaie), poly(3- 
methyl-l-pentoie), propylenic randan copolyma-, the 
proRjdene type blodk ccpolymer and 4-methyi-l-pentene 
cqxjlynw etc can be listed. 

[0152] When polymerization method of olefin is done as descri 
ption above making use ofthe catalyst fa* olefin 
polymerization, olefin polymer wWcfa possesses higji naelt 
tension canbe produced with higji polynwization activity. 
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[01 53] Olefin poljmer which it acquires in this way, conformir 
g to ASIM D1238E, themelt flow rate (MFR) which is 
measured, below 5000 g/10 min , is a range of preferably 0.01 
to 3000 g^lO min , the more preferably 0.02 to 2000 g^lO min 
and paiticularlypreferably0.05tol000g^l0min. 

[0154] in addition intrinsic viscosity [rW which is measured in 
135 "C decalin, is a range ofthe 0.05 to 20 dVg , preferably 0. 1 
to 15 dl/g and particularly inferably 0.2 to 13 dl/g. 

[0155] This kind of olefin poljmer has had hi^ melt tensioi i 
n conparisOT with the ccmventional olefin polymer. Genenlly 
melt tension of olefin polymer differs by types of olefin 
poIymer,the mdt flow rate of said olefin polymer and being in 
conrelationareinfomied. HiCTefOTe as for melt tension of 
olefin polyma- which it acquires asdescriptiai above, as for 
stipulating uncwiditionally it is difficult,but melt tension (MI) 
and meh flow rate (MFR) of olefin copolymer bdow- 
mentioned fomula issatisfied. 



[0156] Whai olefin polymer whidh is foraxd with imin polym 
oization of for exampleis polypropjdene, 

Lpg(MI^- 0.81og(MFR) +0.5 
Preferably, 

Log(MI)> - 0.81og(MFR) + 0.6 
Furthamore preferably , 
Lo@(MT)> - 0.81og(MFR) + 0.7 
Particularly preferably , 
LQg(MI)> - 0.81og(MFR) + 0.8 
So fcxniila wiiicfa is shown is satisfied. 

[0157] Melt taision (MI) of this olefin polynw, as as descripti 
on above relationship of thanelt flow rate (MFR) is filled up, 
with intrinsic viscosity ([rfl) has satisfied below- 
mentionedfcHmula. 

[0158] Lpg(Mr)>3.71ogaTT]) - 1.3 



Preferably, 

Log(MI^.71ogaiT])-1.2 
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Particularly preferably , 

Lpg(MI)>3.71pg([Ti]).1.0 

Furthennare melt taision is measured, like below . 

[0159] Making use of Toyo Seiki Sdsakusho make MT measuri 
ng apparatus, it inserts in order of theorifice , polymer 7g and 
piston into c>dinder wWch is kept in themelting torperature or 
greater (Incase of polyethjdeneincaseof IQC'C and 
polypropjiaie 230 °C ) of polynw. A&et 5 min, piston is 
pushed down with velocity of 1 0 mm/niin,the moltai polynra* 
is pushed out from orifice of cylinder botton part It pulls 
strand vMdti was pushed out to filament, it retracts withthe 
roIlCT of windup velocity 25 m^min throu^ pulley of load 
detector, stress which this time depends on pulley is measured, 
this valuds designated as melt tensicxi of polymer. 

[0160] As for olefin polyma- (Below MT olefin polym 
CT " with you say. ) >\liich possesses hi^ melt tension where it 
relates tothe this invention, radiaticKi is irradiated to olefin 
polymer whidi it acquires inthisw;^. This way when radiation 
is irradiated to above-mentioned olefin polynKr,fiirthemiore it 
becomes olefin polymar whidi possesses hi^ melt tensioa 

[0161] As for olefin poljmer, it is desirable to be a particle occa 
sion where the radiaticxi is irradiated as for particle diamrter it 
is desirable to be a 5 mm CM- less anda inferably 0.1 to 4.5 mm 
Furthermore particle, including powda- , flake andthe 
granule or otha fcjrm, it means. 

[0162] Case where radiation is irradiated to olefin polymer, in o 
rder thep dispersicm tenpo-ature or hi^er of said polymo*, 
at same time with temperature of owiispeisiai tempOTture ot 
lower, tobeccme 0.1 to 100 Nfrad and preferably 0.5 to 10 

Mrad as amount of absorbed radiation of said olefin polymer, 

it isdesirable to do. 

[0163] P disposion toxperature of olefin polyn», tenperatu 
re where molecular mobility of molecular diaui entirety 
>^cJiexists in portiOT other than aystalline part among 
molecular diain in said polymais started is meant here. 
Therefore, with this tanperature or lower major pcrtion of 
molecular diain wdiidi exists othathan ciystalline part of said 
olefin polymff becomes glassy state. 

[0164] In additi(Mi adispersion temperature, temp^ature wher 
e molecular mobility of molecular diain vvliich isin crystalline 
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part of said olefin polymer is started is meant Therefore with 
this tenperature or hi^er as for crystalline part of said olefin 
polymer it becomes thestate whidi softens. 

[0165] Namely with this invaition, crystalline part of olefin p 
olynaer is obstinate, at thesame time nx>lecule exercise other 
than OTstalline part is active state, it is inportantthe radiation 
to be irradiated by olefin polymer, to inprove other than the 
crystalline part. Ihis reason is not clear, usually crystalline 
part is formed with molecular diain portion whidi does nothave 
center part or oUict defect of for example molecular chain, in 
addition conversely other than thecrystalline part including 
molecule end porticsi or other defective part mainly, because it 
is constituted, does thep)ortiQn wWch does not have defect that 
way, it is thou^t forthe sake of it inproves portion which 
includes defective part mainly withthe irradiation. 

[0166] To do at air, nitrogen gas and carbon dioxide g9s mid 
die class it is possiblethe irradiation for olefin polymer, but 
gelation of olefin polymer is prevaited, itis desirable to do 
under nitrogen gas or other inert atmosphere. 

[0167] You can list electron beam , ^ray and 74ay etc a 
s radiation ^chis used with this invention, you can Ust 
electron beam illuminati<m equipment , atomic reactor and the 
corresponding radioactive elemoit etc as radiation source. 
Among these it is desirable, to use electron beam, can use 
commercial ones asthe electron beam illumination equipment 

[01 68] With this inventi<xi, can irradiate radiation to do with w 
hidiever of thebatdi type or continuous system, but it is 
desirable to do with continuous syston. When radiation is 
irradiated to olefin polymer, active radical occurs. Formation 
of CTOSslinking and/or fiiee end long chain brancii of olefin 
polymer h^jpens with this active radical ,simultaneously, 
advances also disassanbly of olefin polymer. Especially when 
olefin polymer is polypropyioie, if crosslinking agpnt and 
CTOsslinking auxiliary agent arenot added, nvthod of 
disassembling olefin polymer is easy to advance inconparison 
with formation of crosslinking and/or long chain branch. In 
addition, oxygen of extranely minute amount is prormted just 
mixed evendisassembly of olefin polymer largely. Because of 
this, MFR after irradiation is large in comparison withthe MFR 
before irradiation. But v^*en MFR becones large, as for n^lt 
tension in order todecrease, in order to obtain hi^ MT 
polyolefin, one vAiose increase ofthe MFR is little as mudi as 
possible is desirable. As for namely, radiation dose less one is 
desirable. When gaierally, radiation dose is little, improved 
eflFect is small, but higJiMT polyolefin of this invention has had 
high iirproved eflFect even with httle radiation dose. 

[01 69] Olefin polymer where radiaticHi is irradiated, various sta 
bilizer , nmyinclude pigment or other additive, but irradiation is 
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[0 17 0] z(Dtt. nutmMmm^m^titz'^M 



[0 17 1] ttl4ll]!B|*jaia$teLfcSMT:i-U:7-f > 



[0172] z(o^o{zti^y^:^^.m^mziii^m^ 

. ASTM D1 2 38ElC*mLT»l£3Fn*p';Uh 

1^-HA<0. 0 1-3 000 g/10$3\ »*L<(i 
0, 0 2-20 0 0 g/10». cfcy»*L<tt0.05- 

1 ooog/io»r*fc4o 

[0 17 3] *fc1 3 5"Cx*U>i|3T'»]g$tl-5S® 
tta [;?] 0. 0 5-2 0dl/g. »$U<liO. 1 
--1 5dl/g. ^IZ»$L<(40. 2-1 3dl/gr*fc4 

[0 1 7 4].*5SWa)SMT>M/:7-f >3gS^»:(D>;U 
h-r^i/g^ (MT) >;H-:7n-U— h (MFR 

log (MT) ^-0. Slog (MFR) +0. 5 

log (MT) ^-0. Slog (MFR) +0. 6 
mz»^L <tt. I 

log (MT) ^-0, Slog (MFR) +0. 7 



done in olefin polymer vviiidi does notinclude these additive of 
preferably, it is desirable with additive thepelletize to do olefin 
polyncrnext. 

[01 70] This time, as few hi^ MT olefin polymer vAndti is admi 
nistered irradiating,afta- treating with heat stabilizer pelletize 
doing as much as possible inthe early stage, residue of radical 
which occurs due to inadiation it isdesirable to be stabilized, 
phenol type heat resistant stabilizer and phosphorus heat 
resistant stabilizer , you can Ust sulfurous heat resistant 
stabilizer and amine type heat resistant stabilizer etc, as heat 
stabilizer whidi this time is used, but with this invention, the 
phaiol type heat stabihzer is desirable, fiirthCTmOTe combined 
system of phenol type heat resistant stabilize- and 
phosphorusheat resistant stabilizer especially is desirable. 

[0171] When hi^ MT olefin polymer wiiich administers irradia 
ting laigthy standing is done, thecrosslinking occurs due to 
residual activity radical , beconiK cause of fomatiOT of 
thefisheye when forming and inflation and T-die film 
formation of gel flection. 

[0172] This way v^en radiaticm is irradiated to olefin polymer, 
it becomes theolefin polyma* whidi possesses hi^ melt tensim. 
As for hi^ MT olefin polyma- of this invention, confOTning 
to ASTM D1238E, melt flow ratewhidi is measured is 0.01 to 
3000 g/^lOmin, preferably 0.02 to 2000 g^lOniin and mrae 
p^ferably 0.05 to 1000 g^lO min. 



[01 73] In addition intrinsic viscosity [v{\ vJinch is measured in 
135 "^C decalin, is 0.05 to 20 dl/g ,the preferably 0.1 to 15 dl/g 
and particularlypreferably0.2tol3dl/g. This kind of hi^ 
MT olefin polymer has had hi^ melt tension in comparison 
with the conviaiticHial olefin polyma*. 

[01 74] Melt tension (MI) and melt flow rate (MFR) of hi^ M 
T ole&i polymer of this invention belownnentionedfonmula is 
satisfied. With^^iien fix exanplehi^MT olefin polynra: is 
polyprqpydene, 

Lpg(MT)> - 0.81pg(MFR) + 0.5 
Preferably, 

Log(Ml)> . 0.81og(MFR) + 0.6 
Furthermore preferably , 
Lx)g(MT)> - 0.81og(MFR) + 0.7 
Particularly preferably , 
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Jog (MT) ^-O. Slog (MFR) +0.8 



Log(MT^ - 0.8k)g(MFR) +0.8 



[0 17 5] C<DgMT:*-U7-<>3^M^t*:0!»;UhT 
^i'HV (MT) It. ±8S<D.t3'5:>;UK7a-U-K 

(MFR) tomm^imzttmz. sistte ( [?? 

[0 17 6] tztXitSMJtlyZ> -f l>lkM.^t^t^7^'J 
log (MT) ^3. 7log ( It)] ) -1. 31 

log (MT) ^3. 7 log ( [7?] ) -1. 2| 
L<li» I 

log (MT) ^3. 7 log ([}?]) -1. 1 1 
log (MT) ^3. 7 log ( [7j] ) -1. 01 
(0 1 7 71 *fc*ieMa)*aT?»&*tfcBMT:M/7 

-f >jg*S-&«:(i. ^a^'>^>lz^^iii$tL^^L^?F?§^fiE 

1 0 mfi%ISlT, L < li 7 SS%KIT, $ b 
l=»*L<tt5afi%BlT, «l=»*L<tt3Sfi%ja 



[0 17 8] ±j2E<Z)J:5l=*J£IBa);gMT7|-U7-i' 



[0 17 9] 

*^tta);<-l/7-<>l^«:|zJt'<TSLx>;u Kx>i/3 
*ajjtf«Ct36<-e#S. C©J:3J5:SMT:ii-u:7-f > 



So relationship which is shown is satisfied. 

[01 75] Melt tension (MI) of this high MT olefin polymer, as a 
s desaiptiOT above relatioiship of themelt flow rate (MFR) is 
filled up, with intrinsic viscosity ([ti]) has satisfied below- 
menti(Hiedfomiula 

[01 76] When for exanple hi^ MT olefin polymer is polypiop 
>4ene, 

Log(MI)>3.71og([TiD-1.3 
Preferably, 

Log(MT)>3.7lQg([n])-1.2 

Furthermore preferably , 

Log(MI^.71og([iil)-l.l 

Particularly prefoably , 

Lo8(MI)^-71()g([Ti]).1.0 

So relatioiship ^cii is shown is satisfied 

[0177] In addition as for hi^ MT olefin copolymer wWdi is ac 
quired with method offlie this inventicm, insoluble compraioit 
fBopOTtion which is not extracted in hot xylene 10 wt% or less 
andthe prefaably 7 wt% ot less , fiirthamcMe being a 
Ix«ferablySwt%a-Iess anda particularly preferably 3 wt% or 
less is desirable. 

[0178] Abovennentioned way as fi)r hi^ MT olefin polynw o 
f fliis invention, melt taisionis hi^ in conparison with olefin 
polyma- wiiidi is acquired with conventi(mal method, fa 
addition said high MT olefin polymer, is supoior in stifiSiess , 
transparency, the inpactstrCTigthorotho-medianical 
strength and external jqjpearance. Ihereforeifthiskindof 
hi^ MT olefin polyma- is used, as it is siq)enor in flieor other 
external afpearance vMdi is not for exanple fisheye, is 
supoior in transparoicy, filmwiiidi possesses hig^ strengOi can 
be acquired. 

[0179] 

[Effects of the Invention] Olefin polymer which relates to this i 
nvention has had higji melt tensioi incMiiparisOT with olefin 
polyma- of pricff public knowledge. In addition olefin polymer 
vAadti possesses hi^ melt toisioi according to 
thCTnanufecturing method of olefin polymer wWdi relates to 
this invaiticm, in COTuporison with theolefin polynw of priw 
public knowledge can be produced. Because this kind of hig)i 
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[0 180] 



Co 1 8 1] 

immm ^ i 

[Bi*tt5^^i>M«tfiE^^ [A-1] <Dmm MA^i^it^ 
^^:^vt7A9 5. 2 g, x*>4 4 2m I fcJ:U:2-Xf^;b 
'N+v^UT^m-yusQO.eg^. 1 3 0'CT?2l#|BIto 

^'^UK2 1. Sg^^jDL. 13 0tlZTmF^ 

t=LT^?,*lfcJ^-j§tt$SSI-;f>aiLfc^, -2 0t 
f-«^LfcBgJS{t^$>2 0 0ml '*'«:Cfl)l^--tjSo 
7 5ml ^ 1 l^lffllzt>fcoTarFSALfc. gA«l7^ 

1 1 O^izmLtztZil^y^jlf^i^^yZf^jl, (D I 
BP) 5. 2 2g^SJj0L, C^J:y2I^HIljgeicTS 

SUL, C<D@ttS|Sf^2 7 5ml (DESt£{t^$ >|r||g 

1 o*'cT?2ii$ra, »i«asP6^?Tofc 
o SJt^T^. st^«8aai=TBi*a5$»»L, 1 i o 

a)»<^lcJ:oTll«Lf=!i«:ttg^4t>«JifiE» [A-i 

e.*lfcHI*tt9^$t>ttaB65^ [A-1] ©fflfiEii, 
l'2.4Sg%. Jg5g6 0mS%, -7^f:^•>H7A2 0SS 
D I BP 1 3. 0Sg%T?feofc. 



[0 18 2] [Hi*tt^$>tt«J/S^^ [A-1] <D^« 
1^] 4 0 0ml ©SJftSlf^^iaoPA-vXSiSlSSlC 
. S^^H^T««'s+-y->2 0 0ml . K'jx^;i,7 



MT olefin polymer is superior in inflaticm molding 
dMracteristic,with hi^ yield rate, blown film rtc wWch is 
supoior in external appearance , the transparoicy and 
strength etc, can be produced with hi^ speed. Furthermore as 
for this hi^ MT olefin polymer, with molding method , for 
racanple blow molding method and the vacuum forming 
method etc wiiich cannot be ^lied with insufficiency of melt 
• tensionuntil recently because it can form, it readies point where 
theutilization ajphcation of olefin polymer is expanded. 

[0180] 

[Working Example(s)] This inventicm fiirthemiorc is oqjlained 
concretelybelow, on basis ofthe Working Example, but this 
invention is not something whidi is limited in theseWoridng 
Example. 

[0181] 

[Working Example]] 

[Manuficturing solid state titanium catalyst conponent [A-1] 
] anhydrous magnesium dilOTide95.2g, decane442mland2- 
ethylhe^Od alcdiol 390.6g, doing 2 hours heated reactiffli with 
130 "Qafla- making hranogeneous solution , it added phftalic 
anhydride 21.3g in this solutiwi, fiirtheTmca«,did 1 hour 
churning mixture with 130 °C , melted phthalic anhydride. 
Afte- cooling unifomi solvent \iWch it acquires in this way in 
room taiperature, itdripped loaded in titanium tetiachkiride 
200ml \n4uchiskeptin -20°C75ml ofthis honpgeneous 
solution over 1 hour. After loading ending, 4 hours flying 
tenperature of this mixed solutirai, thetemperature rise it did in 
1 10 "C, being a place wiiere it reaches to the 1 10 °C, it added 
diisobutyl phthalate (DIBP)522g, fiomthis with 2 hours sane 
temperature it agitated kqjL Afto-reactiOTtenrinationof 2 
hours, solid portiai it recovered with hot filtratiwi .this solid 
portion in titanium tetradilcdde of 275 ml after resuspoision , 
did 2 hours and heated reaction again with 110 *C After 
reaction terminati(Ki, again with hot filtration solid potion, 
until it recovers,the fiiee titanium coiipound stops being 
detected in solution with decane ofthe 1 10 °C or hexane of 
room taiperature, satisfectoy you washed, solid state titanium 
catalyst cranponoit [A - 1] vAadi is manufectuied with 
opaatiai above retained asthe hexane slurry, but portion 
among these was dried with object wdiidiinspects catalyst 
coniposition. conpositionofsolid state titanium catalyst 
oomponait [A-1] whidi it acquires in this way, was titanium 2. 
4wt%,the chlorine 60 weigjit%, nBgnesium20 weidit% and 
DlBP13.0wei^t%L 

[01 82] h mixCT-equipped four-neck ^lass reactw of Qn^lym 
ei2aticm of sohd state titanium catalyst awnponent [A - 1]] 
400ml .purified hexane 200 ml under nitrogen atmosiAere, 
triethji aluminum 6 millimole andtfae abovB<nEntioned solid 
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. 2 G°c©jggT?6. 4 'J h;u/^ra©iiaT:^a 



10183] 3fpeb><7)tt*&A<j!|7Lfci:C5T'SIt 

-1] ^mz. 



[0 18 4] [ I ] - 1 4 0 0 

T^Sa^N^-y-^l 6 7ml , 1,9-T*2?X>1ml , i? 
^fllS^tta [B-1] ^f^$>IS:fS|^x-0. 5 

;uajDLfc^. oic©sflE-c4^WAMtrxyu>i 3 

[0 18 5] X5^u>a)tt*&*<J|7LfctC5T'SJSSg 
T»m'SLTttj«ffil=:tfi««LriJfltS^tt« [I] 

— 1 mtz. 



[0 18 61 [m^] rt^ga -J h;K7);i-- b- 
:^l=««'v+1J->7 5 0ml SSAL, 6 Ot, n t' 
U>#aa(rT K 'JX^;i,7;us -H,2^0. 7 5 5 'J^;U 
. i';?U/N+v;i,>^;U.:?^ K+vi>^> (CMMS) 

0. 755 'J^;bfc<J:i;^ffiS^<i4St [ I ] - 1 > 
IS^tt»T»0. 0 15 5 y^;i.SALfc. 

[0 18 7]*3ft2 00ml ^#AL. 7 0tlC^SL 

fc^c4^$2ll#^B1«}$Lr:^Dtfb>s^$^To^. s 

tz. e^«aoefet»5|5ttE$«:OJRfi(J3 2 6. 4 g, as 

l«'^:f^>IZJ:-&ttt^JSI$(^98. 2%. MFRIil 7 

dg/^^. S*Mtmmiio.4 5g/ml, >;n*^>i. 

3>(i8.og-ei5ofc. -■^mnmmm\z^r>x. s 

«RlSttS^<*1. 3 g^^fco LfcAtoT, Sttli2 1 
. 8 00g-PP/mM-TiT'fcy^«:|Z*Jlt.5l. 

1. (total-!. I.) tt9 7. 8%-^feofc. 



[0 18 8] e«$ai|cg5L/i:. 



state titanium catalyst conponent [A - 1] 2.0 millimole after 
ad(hng with titanium atom conversion, withthe temperature of 
20 "C propylene was supplied to this reacto- of the! hour with 
rateof6.41iter/hr. 

[0183] Being at point where supply of propylene ends, it substit 
utedinside reactor with nitrogen, twice after doing washing 
qjeration whichccmsists of addition of ranoval and purified 
hexane of supernatant, theresuspensiai doing with purified 
hexane, total amount solution transfo- doing in calatyst bottle, 
it acquiredthe pepolymerizaticHi catalyst [B-1]. 

[0184] [Prepolymaizaticm catalyst [I] h mixa-equipped four- 
neck glass reactor of manufacturing ]400 ml of - 1 , purified 
hexane 167 ml underthe nitrogen atmosiAere, 0.5 millimole 
after adding with titanium atcxn oonvrasion, 4 hours 
qjplyingthe 1,9-decadiaie 1 ml , dieth>d aluminum ethoxide 5 
millimole and above-msntioned prepolymerization catalyst [B - 
1] with temperature ofthe 0 "C, it supplied ethylene 13 Uter to 
this reactor. 

[0185] Being at prant vHssxe supply of eth^dene aids, it substitut 
edinside reactor with nitrogai, twice after doing washing 
operation wiiichcOTsists of additirai of removal and purified 
hexane of suponatant, theresuspaisiai doing with purified 
hexane, total amount solution transfer doing in catalyst bottle, 
it acquiredthe prqwlymaization catatyst [IJ - 1. 

[01 86] [PolymeaT2ation] Purified hexane 750 nil was loaded in 
autoclave of intanal volume 2 liter, with 60 "C and the 
propjdaie atmosphae triethyl aluminum 0.75 nilliniole , 
cyclohexjd methyl dimethoxy silane (CMMS)0.75 iriUimole 
and prepolymHTzation catalyst [I] - 1 0.015 millimole were 
loaded withthe titanium atom convasiai. 

[0187] ft introduced hydrogai 200 ml , temperature rise afta d 
oing, 2 hours it kqjt thisin 70 °C and did piqjyiene 
polymerization, pressure -wdiich is in midst of polymerizing 
maintained atthe 7 kg/cm2G. Afta- polynKizatiOT 
taminatiOTi, it filtered slurry wiiidi includes p-oduced solid, 
sqaarated into wWte powder and Uquid lAase part As fix- yield 
of wWte powder polyma- after drying as far extract residual 
ratio due to the326.4g and boiling hqjtane as for 98.2% and 
MFRasforl.7dgteinuteand qjparent bulk specific gravity as 
for 0.45 g/ml and melt tension it was a 8.Qg. On one hand 
soluble polymer 1 .3g was acquired with craicentiation of 
theliquid phase part. Thoefore, activitywas21,800g-PP/ 
mM - Ti and Ll(total-Ll) in entirely was the97.8 % 

[0188] Result was shown in Table 1. 

[iradiation] Nissin-H^ Voltage Co. Ltd. (DB 69-065-1468) m 
ake " Curetroi " was used as election beam illunwiation 
equipmoat 
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[0T8 9] ±IEt»*ttM^(*:3 0gici^h^^7. 

a\it±-h] (5^>W^^-Sllrganoxl010) $ 

3mgaiDLT/<'i7^<'-:?U>KLfc&. SSSl 0 Ocm 
2 (1 Ocmx 1 ocffl) 0;K'Jx^b>SS$|z. S$A<1^- 

[0 19 0] Z*l$±E(7)S^«!!BWga<Dii>/<7± 
dM^. S^IIHaTT*»PjSmE2 0 0kVT^«±$-t+fc 

. 4 g'Cfcofco 



[0 19 1] e**a2|35^Lfco 
[0 19 2] 

-y->7 5 0mi ^SAL. 2 5°c. fb^Ufflmic 

r K'JX^;U7;US-'5A0. 7 55U*;k ^/^7□'^+ 
S/^U/f-yUi?;)* h+i/v^> (CMMS) 0.7 5=^^ 

;ufccfci;^iis^tt« c 1 1 - 1 ly^^w^nvo 

.01 5 5'J^;USALfco 
[0 19 3] :?PeU>**7.(D^*&^<?itL. X^U> 

7^;u%-':;^a eL/>9 3^;u%(DS^**;^a)tt*&$ra 



[0 19 4] nSki^MZTikLtzo 

[0 19 5] e«^*2|ZS^L/co 

[0 196] 

[^tt«l3] 

ifmm^^mm en -3<Diieia] ss'n+-9->i 6 7 

ml . 7-;«^;i^l,6-5t-<7$ri;x>5ml . s;x^;U7;b 

[B-1] ^5^^>is^«SL-eo. 5 5'j^;i/fflt\ x^ 

1 3 U-y h;bfiF&$-B:fcCtUl>fttlll6«iJ1 i:|5l 

mzLx^mm'^^ntsiiK ^«s^tt« en -3* 



[01 89] 3 rng adding tetralds [meth>4aie-3(3,5- t-butjd- 4- hydr 
o oxy phen>4) propionate] methane ( Ciba-Gdgy Jzpan Ltd. 
(DB 69-352-1 168) make IrganoxlOlO) in above^nentioned 
powder polymer 30g, in orderthe powder after blending, in 
polyedi)4ene bag of bottom surfece area 100 cm2 (10 an X 10 
on), for hd^t tobeoome unifiHm, it was filled. 

[0190] You put this on conveyDr of above^nentioned electron 
beam illumination equipment, you passed inthe electron beam 
beam whidi under nitrogpn atmosphere occurs with 
acceleration voltagp 200 kV. amount of absorbed radiation of 
powda-polynwofthistimewasSmegarad. AsforMFRof 
powdCT polymer after electrcxi beam illuninatiOT as for 3.6 
dg^nrinute and the melt tension it was a 6.4g. 

[0191] Result was shown in Table 2. 
[0192] 

[Woridng Example 2] 

[Polymeri2ation] Purified hexane 750 ml was loaded in autocla 
ve of internal volume 2 liter, with 25 ®C and the propylene 
atmosphere triethjd aluminum 0.75 nillimole, cyclohe?qi 
n«th>d dimethoxy silane (CMMS)0.75 nrillimole and 
prepolymerization catalyst [IJ - 1 0.015 nillinwle were loaded 
wilhthe titanium atom conversion. 

[0193] Supply of propylene g3S was stopped, supply of mixed g 
as of ethylene 7 mole% - prop>4ene 93 mole!% wasstarted. ft 
introduced hydrogai 250 ml , tenperature rise after doing, 1. 5 
hours it kept thisin 60 ^'C and cqx)lymeri2ed p-opylene - 
ethylene, pressure which is in midst of polymerizing 
maintained atthe 7 kg^cncG. 

[0194] Result was shown in Table 1. 

[Irradiation] It did in same way as Working Exanple 1 makingu 
se of copolymer which itacquires. 

[0195] Result was shown in Table 2. 
[0196] 

[Working Exanple 3] 

[Prepolymerization catalyst \T\ Manu&cturing ] purified hexane 
167 ml of-3,7-nfKJthyl-l,6-octadiaie5ml , diethyl 
aluminum diloride 5 millimole and theabove-mentioned 
prepolymerization catalyst [B - 1] 0.5 millimole woe used with 
titanium atcxnconversicMi, ethylaieflie 13 litCTothCTthan 
thing \^4iich reacts prepolymerization was done with assimilar to 
Working Example 1, prepolymoization catalyst [5-3 was 
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[0197] ta^] ^ [ I ] - 3 



[0 19 8] mm^BtMZ^Ltz. 

[0 19 9] nskiSizizfuttz, 

[0200] 

[s^] ^^m^fAu [B-1] ^fflL^fcctjanii, 

[020 1] em^SllZ^Lfc. 

[0 2 0 2] IS«^a2|C5«Lfc. 
[0203] 

[M^] ^ffiS^ttSE [B-1] ^fflLxfcCtW^lt. 
[0 2 0 4] ^^^gllzS^Lfco 

[0 2 0 5] jS**$2|::S^Lfco 
[0206] 



acquired. 

[0197] [Polymerization] Other than thing whidi uses prepolym 
erization catalyst [T] - 3 you polymerized with assimilar to 
Working Exanple 1 . 

[0198] Result was shown in Table 1. 

[Irradiation] It did in same way as Working Exanple 1 making u 
se of copolymer which itacquires. 

[0199] Result was shown in Table 2. 
[0200] 

[Conparative Exanple 1 ] 

[Polymerization] Other than thing whidi uses prqx)lymerizatio 
n catalyst [B - 1], prop>4aie polymerization was dcHie in 
thesame way as Work^g Example 1. 

[0201] Result was shown in Table 1. 

[Irradiation] It did in same way as Working Example 1 making u 
se of copolymer whidi itacquires. 

[0202] Result was shown in Table 2. 

[0203] 

[Comparative Exanple 2] 

[Polymerization] Otho- than thing wliich uses prqx)lymerizatio 
n catalyst [B - 1], it copolymerized in tiiesame way as Working 
Exanple 2 prop>4ene - ethylene. 

[0204] Result was shown in Table 1. 

[Irradiation] It did in same way as Waking Exanple 1 making u 
se of ccpolymer >^4iich itacquires. 

[0205] Result was shown in Table 2. 
[0206] 



ETA'S Patenra(tm), Vasion 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any dediment fix)m its use. WWW: http://www.intlscience.com Tel:80a430-5727) 



P.45 



[Table 1] 







Total I.I. 




MFR 


MT 






(%) 


(g/ml ) 




<g) 




21800 


97.8 


0.45 


1.7 


8.0 




7100 




0.38 


1.5 


6.8 




15400 


97.7 


0.43 


2.6 


2.7 




27100 


97.9 


0.45 




1.1 




7300 




0.38 


5.4 


0.5 



*1 : g-PP/mmo 1-Ti 



[0207] 
[«2] 





MFR 


MT 


logtfr40.81ogie 




(dg/^) 


(g) 


mmi 


3.6 


6.4 


1.25 


mm 


3.5 


5.8 


1.20 


mm 3 


5.9 


2.0 


0.92 


mmi 


45 


0.8 


0.43 


mm 2 


10.5 


0.3 


0.29 



[0207] 
[Table 2] 



[Brief Explanation of the Dra\ving(s)] 

[Figure 1] It is a explanatory diagram Mtodi shows jKqjaration s 
tep of olefin poljmoization catalyst which relates to thethis 
invention. 
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